
 
 

N61165.AR.003406
CNC CHARLESTON

5090.3a
 
 
 
 
 
 
 
 
 
 
 
 
 
 

RESOURCE CONSERVATION AND RECOVERY ACT FACILITY INVESTIGATION REPORT
ADDENDUM AREA OF CONCERN 583 (AOC 583) ZONE E CNC CHARLESTON SC

8/19/2002
CH2M HILL 



RFIREPORTADDENDUM

Charleston Naval Complex
North Charleston, South Carolina

SUBMITIEDTO
U.S. Navy Southern Division
Naval Facilities Engineering Command

August 2002

Contract N62467-99-C-0960



CH2MHILL 

August 19, 2002 

Mr. David Scaturo 
South Carolina Department of Health and 

Environmental Control 
Bureau of Land and Waste Management 
2600 Bull Street 
Columbia, SC 29201 

Re: RFI Report Addendum (Revision 0) - AOC 583, Zone E 

Dear Mr. Scaturo: 

CH2M HILL 

3011 S.w. Williston Road 

Gainesville, Fl 

32608-3928 

Mailing address: 

P.O. Box 147009 

Gainesville, FL 

32614·7009 

Tel 362.335.7991 

Fax 352.335.2959 

Enclosed please find four copies of the RFI Report Addendum (Revision 0) for AOC 583 in 
Zone E of the Charleston Naval Complex (CNC). This report has been prepared pursuant to 
agreements by the CNC BRAC Cleanup Team for completing the RCRA Corrective Action 
process. 

The principal author of this document is Jim Edens. Please do not hesitate to contact him at 
352/335-5877, extension 2491, should you have any questions or comments. 

Sincerely, 

CH2MHILL 

Dean Williamson, P.E. 

cc: Rob Harrell/Navy, w / att 
Gary Foster/CH2M HILL, wiatt 



RFI REPORT ADDENDUM 

Charleston Naval Complex 
North Charleston, South Carolina 

SUBMITTED TO 
U.S. Navy Southern Division 
Naval Facilities Engineering Command 

PREPARED BY 

CH2M-Jones 

August 2002 

Revision a 
Contract N62467-99-C-0960 
1588141E.PR01 



Certification Page for RFI Report Addendum (Revision 0) -
AOC 583, Zone E 

I, Dean Williamson, certify that this report has been prepared under my direct supervision. 

The data and information are, to the best of my knowledge, accurate and correct, and the 

report has been prepared in accordance with current standards of practice for engineering. 

South Carolina 

P.E. No. 21428 

Dean Williamson, P.E. 

Date 



RR REPORT ADDENDUM, AOC 583, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
AUGUST 2002 

1 Contents 

2 Section Page 

3 Acronyms and Abbreviations ......................................................................................................... vi 

4 1.0 Introduction ........................................................................................................................ 1-1 

5 1.1 Background ................................................................................................................ 1-1 

6 1.2 Purpose of the RFI Report Addendum .................................................................. 1-2 

7 1.3 Report Organization ................................................................................................. 1-2 

8 Figure 1-1 Location of AOC 583 in Zone E .................................................................................. 1-4 

9 Figure 1-2 Aerial Photograph of AOC 583 .................................................................................. 1-5 

10 2.0 Summary of RFI Conclusions for AOC 583 .................................................................. 2-1 

11 2.1 Soil Sampling and Analysis ..................................................................................... 2-1 

12 2.1.1 Surface Soil Results ...................................................................................... 2-2 

13 2.1.2 Subsurface Soil Results ................................................................................ 2-3 

14 2.2 Groundwater Sampling and Analysis ................................................................... 2-3 

15 2.2.1 Shallow Groundwater Results ................................................................... 2-4 

16 2.2.2 Deep Groundwater Results ........................................................................ 2-4 

17 2.3 RFI Human Health Risk Assessment (HHRA) ..................................................... 2-5 

18 2.3.1 Soils ................................................................................................................ 2-5 

19 2.3.2 Groundwater ................................................................................................ 2-5 

20 2.4 RFI Conclusions and Recommendations ............................................................... 2-5 

21 Figure 2-1 RFI Soil and Groundwater Sampling Locations ....................................................... 2-6 

22 Figure 2-2 Shallow Groundwater Contours ................................................................................. 2-7 

23 3.0 Interim Measures and USTI AST Removals ................................................................. 3-1 

24 3.1 UST I AST Removals ................................................................................................. 3-1 

25 3.2 Interim Measures ...................................................................................................... 3-1 

26 4.0 Summary of Additional Investigations ......................................................................... 4-1 

27 5.0 COPC/COC Refinement ................................................................................................... 5-1 

28 5.1 VOCs in Soil... ............................................................................................................ 5-1 

29 5.2 Groundwater ............................................................................................................. 5-3 

30 5.3 BEQs in Surface Soil... ............................................................................................... 5-3 

31 5.4 COC Summary .......................................................................................................... 5-4 

AOC583ZERFIRAREVO.OOC rv 



RFI REPORT ADDENDUM, AOC 583, ZONE E 
CHARlESTON NAVAL COMP1.EX 

REVISION 0 
AUGUSf2002 

1 Contents, Continued 

2 Table 5-1 VOCs Detected in Surface Soil... ................................................................................... 5-5 

3 Table 5-2 VOCs Detected in Subsurface Soil ................................................................................ 5-6 

4 Table 5-3 SSL Calculation for Methylene Chloride ..................................................................... 5-7 

5 Table 5-4 Calculated Mean Concentration and SSL Comparison ............................................. 5-8 

6 Table 5-5 Frequency of Detection of Methylene Chloride in Zone E Blank Samples ............ 5-9 

7 Table 5-6 Compounds Detected in Shallow Groundwater (Sampling Events 2 through 4)5-10 

8 Table 5-7 Compounds Detected in Deep Groundwater (Sampling Events 2 through 4) .... 5-15 

9 6.0 Summary of Information Related to Site Closeout Issues ........................................ 6-1 

10 6.1 RFI Status .................................................................................................................... 6-1 

11 6.2 Presence of Inorganics in Groundwater ................................................................ 6-1 

12 6.3 Potential Linkage to SWMU 37, Investigated Sanitary Sewers 

13 at the CNC .................................................................................................................. 6-2 

14 6.4 Potential Linkage to AOC 699, Investigated Storm Sewers at the CNC. .......... 6-2 

15 6.5 Potential Linkage to AOC 504, Investigated Railroad Lines at the CNC ......... 6-2 

16 6.6 Potential Migration Pathways to Surface Water Bodies at the CNC. ................ 6-2 

17 6.7 Potential Contamination in Oil/Water Separators (OWSs) ............................... 6-2 

18 6.8 Land Use Controls (LUCs) ....................................................................................... 6-3 

19 Table 6-1 Antimony, Arsenic, and Thallium in Groundwater .................................................. 6-4 

20 7.0 Recommendations ............................................................................................................. 7-1 

21 8.0 References ........................................................................................................................... 8-1 

22 
23 Appendices 

24 A 

25 B 

26 

27 C 
28 

29 D 

30 

31 

32 E 

Responses to SCDHEC Comments on the Zone E RFl Report, Revision 0 (EnSafe, 1997) 

Excerpts from the Zone E RFl Report, Revision 0, including summaries of detected 

chemicals (Tables 10.41.2.1, 10.41.2.2 and 10.41.4.1 through 10.41.4.4) 

Underground Storage Tank Assessment Report (Albrecht & Associates, 1996); Letter of 

Comments regarding the UST Report, SCDHEC (June 3, 1996) 

Copies of the Technical Memoranda: A Comprehensive Review of Common Laboratory 

Artifacts Detected in Environmental Samples from the Charleston Naval Base, and the 

Findings Regarding Trace Level Methylene Chloride and Acetone Contamination 

Summary Table of Detections of Methylene Chloride in Zone E Blank Samples 

AOC~ERARAREvnooc V 



1 Acronyms and Abbreviations 

2 AOC Area of concern 

3 AST Aboveground storage tank 

4 BCT BRAC Cleanup Team 

5 BEQ Benzo[alpyrene equivalent 

6 BRAC Base Realignment and Closure Act 

7 BRC Background reference concentration 

8 CA Corrective action 

9 CMS Corrective measures study 

10 CNC Charleston Naval Complex 

11 COC Chemical of concern 

12 COPC Chemical of potential concern 

13 CSI Corrective Study Investigation 

14 DAF Dilution attenuation factor 

15 EnSafe EnSafe Inc. 

16 EPA U.s. Environmental Protection Agency 

17 FOD Frequency of detection 

18 FRE Fixed-point risk evaluation 

19 HHRA Human Health Risk Assessment 

20 HI Hazard index 

21 1M Interim measure 

22 LUC Land use control 

23 MCL Maximum contaminant level 

24 p.m Micrometer 

25 p.g/kg Microgram per kilogram 

26 p.g/L Micrograms per liter 

27 mg/kg Milligrams per kilogram 

28 NAVBASE Naval Base 

29 NFA No further action 

30 NFl No further investigation 

A0C583ZERFIRAREVO.DOC 

RFI REPORT AOOENDUM. AOC 583. ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
AUGUST 2002 

VI 



RA REPORT ADDENDUM, AOC 583, ZONE E 
CHARLESTON NAVAl COMPlEX 

REVJSIONO 
AUGUST 2002 

1 Acronyms and Abbreviations, Continued 

2 OP Organa-phosphate 

3 OWS Oil/ water separator 

4 PAH Polycyclic aromatic hydrocarbon 

5 PCB Polychlorinated biphenyl 

6 ROC Risk-based concentration 

7 RCRA Resource Conservation and Recovery Act 

8 RFA RCRA Facility Assessment 

9 RF1 RCRA Facility Investigation 

10 SCDHEC South Carolina Department of Health and Environmental Control 

11 SSL Soil screening level 

12 SVOC Sernivolatile organic compound 

13 SWMU Solid waste management unit 

14 IDS Total dissolved solids 

15 TEQ TCDD-equivalent 

16 TOC Total organic carbon 

17 VOC Volatile organic compound 

18 UST Underground storage tank 

AOC563ZERFIRAREVO.DOC VII 



.... --~---------------

Section 1.0 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

1.0 Introduction 

RFI REPORT ADDENDlN, AOC 583, ZONE E 
CHARlESTON NAVAl COMPlEX 

REVlSIONO 
AUGUST 2002 

In 1993, Naval Base (NAVBASE) Charleston was added to the list of bases scheduled for 

closure as part of the Defense Base Realignment and Closure Act (BRAC), which regulates 

closure and transition of property to the community. The Charleston Naval Complex (CNC) 

was formed as a result of the dis-establishment of the Charleston Naval Shipyard and 

NA VBASE on April 1, 1996. 

Corrective Action (CA) activities are being conducted under the Resource Conservation and 

Recovery Act (RCRA) with the South Carolina Department of Health and Environmental 

Control (SCDHEC) as the lead agency for CA activities at the CNC. All RCRA CA activities 

are performed in accordance with the Final RCRA Part B Permit (Permit No. SCO 170 

022 560). 

In April 2000, CH2M-Jones was awarded a contract to provide environmental investigation 

and remediation services at the CNC. This submittal has been prepared by CH2M-Jones to 

complete the RCRA Facility Investigation (RFJ) for Area of Concern (AOC) 583 in Zone E of 

the CNC. The location of AOC 583 in Zone E is shown in Figure 1-1. Figure 1-2 shows an 

aerial photograph of AOC 583. 

17 1.1 Background 
18 AOC 583 consists of an area in the northeast comer of Building 236. Building 236 is located 

19 on Dry Dock Avenue adjacent to the south side of Dry Dock No.5 in Zone E of the CNC. 

20 Building 583 was constructed in 1982 and improved in 1991. The north side of the building 

21 contains conference rooms, offices, a locker room, and a pipe fitting shop. The shop area 

22 contained a freon recycling and distillation unit, associated piping, and underground 

23 storage tanks (USTs). Nine USTs were present at Building 236. Two USTs contained freon, 

24 two USTs were unregulated and contained water, and five USTs contained petroleum 

25 products. The USTs were located outside the northeast comer of the building. All nine USTs 

26 were removed in 1995. In 1986, approximately 200 gallons of rinsate containing paint 

27 stripper was discharged outside the northeast end of the building to the stormwater drain. 

28 Building 236 is surrounded by asphalt and concrete pavement. Railroad lines are located 

29 approximately 100 feet northwest and northeast of the building. Building 236 is currently 

30 being used by Dey tons Shipyard, Inc., as an operations center for the shipyard area. 
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1 The materials of concern identified based on historical operations for AOC 583 in the Final 

2 Zone E RFI Work Plan, Revision 1 (EnSafe Inc. [EnSafel/ Allen & Hoshall, 1995) include freon, 

3 paints, solvents, and petroleum hydrocarbons. This area of Zone E is zoned M-2 

4 (industrial). The CNC RCRA Permit identified AOC 583 as requiring a RFL 

5 The RFI was initially conducted by EnSafe, and the Zone E RFI Report, Revision a (EnSafe, 

6 1997) was prepared and submitted during 1997. Regulatory review was conducted on this 

7 document and responses to the comments from SCDHEC were prepared by the 

8 Navy /EnSafe team. The comments and responses are provided in Appendix A. 

9 1.2 Purpose of the RFI Report Addendum 
10 The purpose of this RFI Report Addendum is to document the results of the previous RFI 

11 conducted by the Navy /EnSafe team at AOC 583. This RFI Report Addendum also 

12 discusses the findings of previous investigations, existing site conditions, and surrounding 

13 area land use. 

14 Prior to changing the status of any site in the CNC RCRA CA permit, the BRAC Cleanup 

15 Team (OCT) agreed that the following issues should be considered: 

16 • Status of the RFI 

17 • Presence of metals (inorganics) in groundwater 

18 • Potential linkage to Solid Waste Management Unit (SWMU) 37, Investigated Sanitary 
19 Sewers at the CNC 

20 • Potential linkage to AOC 699, Investigated Storm Sewers at the CNC 

21 • Potential linkage of AOC 504, Investigated Railroad Lines at the CNC 

22 • Potential linkage to surface water bodies (Zone J) 

23 • Potential contamination associated with oil/water separators (OWSS) 

24 • Relevance or need for land use controls (LUCs) at the site 

25 Information regarding these issues is also provided in this RFI Report Addendum to 

26 expedite evaluation of closure of the site. 

27 1.3 Report Organization 
28 This RFI Report Addendum consists of the following sections, including this introductory 

29 section: 
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RR REPORT ADDENDUM, I>OC 583, ZONE E 
CHARlESTON NAVAl COMPlEX 

REVISION 0 
AUGUST 2002 

1 1.0 Introduction - Presents the purpose of the report and background information relating 

2 to the RFI Report Addendum. 

3 2.0 Summary of RFI Conclusions for AOC 583 - Summarizes the conclusions from the RFI 

4 investigation and risk evaluation for AOC 583 as presented in the Zone E RFI Report, 

5 Revision O. 

6 3.0 Interim Measures and UST/AST Removals - Provides information regarding any 

7 interim measures (IMs) or tank removal activities performed at the site. 

8 4.0 Summary of Additional Investigations - Summarizes information, if any, collected 

9 after completion of the Zone E RFI Report, Revision O. 

10 5.0 COPOCOC Refinement - Provides further evaluation of chemicals of potential concern 

11 (COPCs) based on the RFI and additional data used to assess them as chemicals of 

12 concern (COCs). 

13 6.0 Summary of Information Related to Site Closeout Issues - Discusses the various site 

14 closeout issues that the BRAC Cleanup Team (BCT) agreed to evaluate prior to site 

15 closeout. 

16 7.0 Recommendations - Provides recommendations for proceeding with site closure. 

17 8.0 References - lists the references used in this document. 

18 Appendix A - Contains responses to SCDHEC comments for AOC 583 from the Zone E RFI 

19 Report, Revision O. 

20 Appendix B - Contains excerpts from the Zone E RFI Report, Revision 0, including 

21 summaries of detected chemicals. 

22 Appendix C - Contains a copy of the Underground Storage Tank Assessment Report (Albrecht 

23 & Associates, 1996), as well as the Letter of Comments regarding the UST Report, SCDHEC 

24 Gune 3, 1996). 

25 Appendix D - Contains a copy of the memorandum A Comprehensive Review of Common 

26 Laboratory Artifacts Detected in Environmental Samples from the Charleston Naval Base, and the 

27 Findings Regarding Trace Level Methylene Chloride and Acetone Contamination (EnSafe, 1998). 

28 Appendix E - Contains a summary of the detections of methylene chloride in Zone E 

29 "blank" samples. 

30 All tables and figures appear at the end of their respective sections. 
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1 2.0 Summary of RFI Conclusions for AOC 583 

2 This section summarizes the results and conclusions from the RFI conducted at AOC 583 

3 which were reported in the Zone E RFI Report, Revision 0 (EnSafe, 1997). Figure 2-1 shows 

4 soil and groundwater sampling locations. Figure 2-2 presents the shallow potentiometric 

5 contours in the area of AOC 583. 

6 As part of the Zone E RFI, soil and groundwater investigations were conducted at AOC 583 

7 during 1995-1997. The RFI report presented the results of these investigations and 

8 conclusions concerning contamination and risk, as summarized in the following sections. A 

9 further evaluation of COCs at AOC 583 is provided in 5ection 5.0. 

10 Appendix B contains a summary of detected chemicals (Tables 10.41.2.1, 10.41.2.2 and 

11 10.41.4.1 through 10.41.4.4) from the Zone E RFI Report, Revision O. 

12 2.1 Soil Sampling and Analysis 
13 50il was sampled during two sampling events at AOC 583. During the first sampling event, 

14 surface and subsurface soil samples were collected from seven soil sampling locations, 

15 identified as E5835B001 through E5835B007. The sampling locations are shown in Figure 

16 2-1. Soil samples were analyzed for volatile organic compounds (VOCs), semivolatile 

17 organic compounds (5VOCs), and metals. One duplicate surface soil sample (5835B00601) 

18 was collected and analyzed for an extended list of analytes, including VOCs, 5VOCs, 

19 metals, hexavalent chromium, herbicides, pesticides (including organo-phosphate lOP)) 

20 pesticides, and dioxins. 

21 During the second sampling event, surface and subsurface soil samples were collected from 

22 three additional soil sampling locations (E5835B008 through E5835BOlO). These sampling 

23 locations are shown in Figure 2-1. Soil samples (surface and subsurface) collected from soil 

24 boring E5835B008 were analyzed for VOCs, 5VOCs, polychlorinated biphenyls (PCBs), 

25 metals, cation exchange capacity, total organic carbon (TOC), pesticides, and cyanide. 

26 5urface soil samples only were collected from soil borings E5835B009 and E5835BOI0. The 

27 sample collected at soil boring E5835B009 (5835B00901) was analyzed for TOC and cation 

28 exchange capacity. 5ample 5835BOI001 was analyzed for VOCs, 5VOCs, and metals. 
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1 2.1.1 Surface Soil Results 
2 During the RFI, surface soil detections of organic compounds were evaluated against the 

3 EPA Region III industrial risk-based concentrations (RBCs) (with a hazard index [HI]=O.1 

4 for noncarcinogens). Surface soil detections of inorganic compounds were evaluated against 

5 the EPA Region III industrial RBCs (HI=O.l for noncarcinogens) and the Zone E background 

6 reference concentrations (BRCs). The fate and transport section (10.41.5) also compared 

7 detected compounds to generic soil screening levels (S5L, dilution attenuation factor 

8 [DAF]=lO). 

9 Detected concentrations of organic and inorganic compounds for surface soil samples were 

10 as follows: 

11 • VOCs: VOCs were not detected in surface soil above industrial RBCs. Methylene chloride 

12 was detected in surface soil samples 5385B00201 (26 micrograms per kilogram [Jlg/kg]) 

13 and 5835B00601 (28 Jlg /kg) at concentrations that exceeded its 55L (10 Jlg /kg). The RFI 

14 report concluded that methylene chloride was not a COC because data indicated that 

15 groundwater was not impacted. 

16 • SVOCs: 5VOCs were not detected in surface soil above industrial RBCs. N-nitroso-di-n-

17 propylamine (47 Jlg /kg) and pentachlorophenol (59 Jlg /kg) were detected above their 

18 respective SSLs (0.025 Jlg /kg and 15 Jlg /kg, respectively) in sample 5835B00601. 

19 Because these compounds were not detected in site groundwater samples, existing soil 

20 concentrations were considered sufficiently protective of shallow groundwater. 

21 Therefore, n-nitroso-di-n-propylamine and pentachlorophenol were not identified as 

22 COCs. 

23 • Inorganics: Two inorganics, antimony (5835B00802, 3.5 J rnilligrams per kilogram 

24 [mg/kg]) and chromium (5835B00302, 179 J mg/kg), were detected in surface soil above 

25 their SSLs (2.5 mg/kg and 94.6 mg/kg, respectively) and BRCs (1.77 mg/kg and 94.6 

26 mg/kg, respectively). The detected concentrations of antimony and chromium did not 

27 exceed their respective industrial RBCs and BRCs. Hexavalent chromium was not 

28 detected in surface soil. Because these compounds were not detected in groundwater, 

29 existing soil concentrations were considered sufficiently protective of shallow 

30 groundwater. Therefore, antimony and chromium were not identified as COCs. 

31 • Herbicides: Herbicides were not detected in surface soil. 

32 • Pesticides: Pesticides were not detected in surface soil. 
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1 • Dioxins: Four dioxin congeners were detected in surface soil sample 583SBOO601. The 

2 calculated dioxin equivalent (TEQ) was below the residential and industrial RBCs. 

3 2.1.2 Subsurface Soil Results 
4 During the RFI, subsurface soil detections of organic compounds were compared with 

5 generic SSLs (DAF=10). Subsurface soil detections of inorganic compounds were compared 

6 with generic SSLs (using a DAF=lO) and the Zone E BRCs. 

7 Detected concentrations of organic and inorganic compounds from subsurface soil samples 

8 are as follows: 

9 • VOCs: VOCs were not detected in subsurface soil above their respective SSLs. 

10 • SVOCs: Benzo[a]anthracene (4,100 JLg/kg), benzo[b]fluoranthene (3,300 JLg/kg), and 

11 dibenzo[a,h]anthracene (1,300 JLg/kg) were detected above their SSLs (800 JLg/kg, 2,500 

12 JLg/kg, and 800 JLg/kg, respectively) in sample 583SB00702. The calculated 

13 benzo[a]pyrene equivalent (BEQ) in sample 583SB00702 was 5,990 /lg/kg. Because these 

14 compounds were not detected in the first groundwater sampling event, existing soil 

15 concentrations were considered sufficiently protective of shallow groundwater. 

16 Therefore, benzo[a]anthracene, benzo[b]fluoranthene, and dibenzo[a,h]anthracene were 

17 not identified as COCs. 

18 • Inorganics: Antimony (5835800802,3.9 J mg/kg) was detected in subsurface soil above its 

19 SSL (2.5 mg/kg). Because antimony was not detected in the first groundwater sampling 

20 event, existing soil concentrations were considered sufficiently protective of shallow 

21 groundwater. Therefore antimony was not identified as a COC. 

22 • Pesticides: One pesticide, 4,4' -DDE (583SB00802, 0.0039 mg/kg), was detected in 

23 subsurface soil. It did not exceed its SSL (27 mg/kg). 

24 • Cyanide: Cyanide was not detected in subsurface soil. 

25 2.2 Groundwater Sampling and Analysis 
26 Four groundwater sampling events were conducted at AOC 583. However, the Zone E RFI 

27 for the site evaluated the data from the first event only. Data for all four groundwater 

28 sampling events were provided in Appendix H of the Zone E REI Report, Revision O. 

29 Groundwater samples were collected from shallow groundwater monitoring wells 

30 E583GW001, E583GW002 and E583GW003, and deep groundwater monitoring well 

31 E583GW002D. Monitoring well locations are shown in Figure 2-1. Samples from the first 
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1 groundwater sampling event were analyzed for VOCs, SVOCs, metals, chlorides, sulfates, 

2 and total dissolved solids (TDS). Duplicate groundwater samples were not collected. 

3 Analytical results for the second through fourth sampling events are discussed further in 

4 Section 5.0 of this RFI Report Addendum. 

5 2.2.1 Shallow Groundwater Results 
6 Ouring the RFI, detections in shallow groundwater samples were compared to the EPA 

7 Region III tap-water RBCs, MCLs, and for inorganics in shallow groundwater, the Zone E 

8 BRCs. 

9 Detected concentrations of organic and inorganic compounds for shallow groundwater 

10 samples were as follows: 

11 • VOCs: Acetone was detected in 2 of 3 samples from the first sampling event. The 

12 detected concentrations (E583GW002, 56 J micrograms per liter [JLg/L] and E583GWOO3, 

13 7.0 J JLg L) were less than the RBC of 370 JLg L. 

14 • SVOCs: No SVOCs were detected in shallow groundwater. 

15 • Inorganics: Inorganics were not detected in shallow groundwater above their respective 

16 RBCs and BRCs. 

17 2.2.2 Deep Groundwater Results 
18 During the RFI, detections in deep groundwater samples were compared to the EPA Region 

19 III tap-water RBCs, MCLs, and for inorganics, the Zone E BRCs. 

20 Detected concentrations of organic and inorganic compounds for deep groundwater 

21 samples were as follows: 

22 • VOCs: Acetone was detected in the deep groundwater sample taken during the first 

23 event. The detected concentration (E583GW02D, 10 J JLg/L) was less than the RBC of 370 

24 JLg/L. 

25 • SVOCs: SVOCs were not detected in deep groundwater. 

26 • Inorganics: Inorganics were not detected in deep groundwater above their respective 

27 RBCs and BRCs. 
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1 2.3 RFI Human Health Risk Assessment (HHRA) 
2 The Zone E RFI Report, Revision 0 used a fixed-point risk evaluation (PRE) approach at AOC 

3 583. The FRE considered site resident and site worker scenarios during the FRE. The 

4 detailed risk assessment for the AOC 583 site is presented in Section 10.41.6 of the Zone E 

5 RFI Report, Revision O. 

6 2.3.1 Soils 
7 The HHRA for AOC 583 identified BEQs as a COC for surface soil under an unrestricted 

8 land use scenario. BEQs are further discussed in Section 5.0 of this RFI Report Addendum. 

9 No subsurface soil COCs were identified at AOC 583. COCs were not identified for surface 

10 or subsurface soil based on continued industrial land use. 

11 2.3.2 Groundwater 
12 The HHRA for AOC 583 did not identify any COCs for shallow or deep groundwater. 

13 2.4 RFI Conclusions and Recommendations 
14 The Zone E RFI Report, Revision 0 concluded that based on the analytical results and the PRE, 

15 one COC, BEQs were identified for surface soil at AOC 583 for an unrestricted land use 

16 scenario. No COCs were identified for environmental media based on industrial land use. 
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1 3.0 Interim Measures and UST/AST Removals 

2 3.1 UST/AST Removals 
3 No aboveground storage tanks (AST) were identified at AOC 583. 

4 Nine USTs were located at AOC 583. Two USTs were used to store freon, five USTs were 

5 used to store petroleum products, and the remaining two USTs were unregulated and 

6 contained water. The USTs were removed in August 1995 (Albrecht & Associates, 1996). 

7 Albrecht & Associates submitted the Underground Storage Tank Assessment Report in January 

8 1996. On June 3,1996 SCDHEC issued a letter in response to the closure report. The site was 

9 not closed based on SCDHEC's concerns regarding a potential release from UST #5 and 

10 analytical data from samples that exceeded appropriate holding times. The Underground 

11 Storage Tank Assessment Report and SCDHEC's letter are presented in Appendix C. 

12 The Final Zone E RFI Work Plan (EnSafel Allen & Hoshall, 1995) was developed prior to 

13 removal of the USTs at the site. However, potential releases from the USTs were the focus of 

14 the RFI. The stated objectives of the field investigation were to determine the integrity of the 

15 tanks and to determine the presence or absence of COPCs related to site activities. Sampling 

16 locations were chosen to meet these objectives. 

17 The integrity of the USTs was determined by visual inspection during removal. The 

18 assessment report indicated that all seven regulated USTs were free of visible corrosion, 

19 pitting, and holes. 

20 Soil samples collected as part of the Zone E RFI were analyzed for VOCs (including 

21 analyses for benzene, toluene, ethylbenzene, and xylenes [BTEXJ) and SVOCs (including 

22 naphthalene and polynuclear aromatic hydrocarbons [P AHsJ). Evaluation of these data did 

23 not indicate the presence of a petroleum source. Additionally, SVOCs were not detected in 

24 site groundwater samples and VOCs were not detected in groundwater at concentrations 

25 above MCLs (or RBCs). Based on these data and the fact that the USTs were the focus of the 

26 RFI at AOC 583, further investigation of the removed USTs is not warranted. 

27 3.2 Interim Measures 
28 There were no IMs conducted at AOC 583. 

AOC583ZERFIRAREVO.OOC 
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1 4.0 Summary of Additional Investigations 

2 No additional investigations have been conducted at AOC 583 since the RFI was completed 

3 by the Navy I EnSafe team during 1995-1997. 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

5.0 COPC/COC Refinement 

The Zone E RFI Report, Revision 0 (EnSafe, 1997) identified BEQs as COCs for surface soil at 

AOC 583 under an unrestricted (i.e., residential) land use scenario. While residential use of 

property within Zone E is not planned or likely, this section presents the BEQ data and 

compares them against current screening criteria adopted by the BCT for the CNC project. 

The current screening criteria includes comparing soil BEQ concentrations to the sitewide 

BEQ reference concentrations. 

The Zone E RFI Report, Revision 0 did not identify any soil or groundwater COCs for AOC 

583 for the future industrial land use scenario, based on the screening criteria presented in 

the RFI report. 

The BCT has agreed that VOCs detected in soil should be screened against a generic SSL 

based on a DAF of 1. This section also presents the re-screening of the VOC data. 

Additionally, the RFI report evaluated only the data from the first groundwater sampling 

event for AOC 583. This section evaluates compounds that were detected in the second 

through fourth groundwater sampling events. 

16 5.1 VOCs in Soil 
17 Acetone, carbon disulfide, and methylene chloride were detected in soil samples at AOC 

18 583. Tables 5-1 and 5-2 summarize the detections ofVOCs in AOC 583 samples for surface 

19 and subsurface soil, respectively. 

20 Only methylene chloride was detected above its generic SSL (0.001 mg/kg, DAF=1) in soil. 

21 Methylene chloride was not detected in site groundwater samples, indicating that the 

22 current soil-groundwater equilibrium is sufficiently protective of groundwater. In addition, 

23 methylene chloride is a common laboratory contaminant. 

24 Because methylene chloride concentrations in several soil samples exceeded its generic SSL, 

25 a site-specific SSL was calculated for both the unpaved and paved scenarios. The reported 

26 concentrations of methylene chloride were compared to the site-specific SSLs. The SSL 

27 calculation is consistent with the EPA's Soil Screening Guidance: User's Guide (EPA, 1996a) 

28 and the Soil Screening Guidance: Technical Background Document (EPA, 1996b). Table 5-3 

29 presents the SSL calculations and input parameters. The table shows the calculation of SSLs 

AQC583ZERFIRAREVO. DOC 
,., 



RR REPORT ADDENDUM, AOC 583, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
AUGUST 2002 

1 for both paved and unpaved site conditions, The unpaved and paved SSLs are also shown 

2 in Tables 5-1 and 5-2, 

3 Comparison of detected concentrations of methylene chloride to the site-specific SSLs 

4 resulted in four of the 16 soil samples exceeding the unpaved SSL. All samples contained 

5 methylene chloride at concentrations below the paved SSL. 

6 Because individual exceedances of the SSL do not necessarily represent a threat to local 

7 groundwater, the mean methylene chloride concentration was compared to the site-specific 

8 SSLs, Table 5-4 presents the reported VOC concentrations and the calculated mean 

9 concentrations, The detected concentration of each sample was used in the calculation of the 

10 mean concentration. For samples where methylene chloride was not detected, one-half of 

11 the reported value was used in the calculation. 

12 As can be seen in Table 5-4, the mean concentration of methylene chloride (0.011 mg/kg) is 

13 below the paved and unpaved site-specific SSLs. It was not detected in site groundwater 

14 and is not expected to represent a threat to shallow groundwater, even when based on an 

15 unpaved scenario. There is currently a building located on this site, and the site is expected 

16 to remain paved. Therefore migration of methylene chloride is highly unlikely. Based on 

17 this information, methylene chloride is not considered to be a COC at AOC 583. 

18 Methylene chloride is also known to be a common laboratory contaminant. It has been 

19 detected in grid and blank samples. EnSafe evaluated the presence of acetone, methylene 

20 chloride, and bis(2-ethylhexly)phthalate in environmental samples at the CNC. A 

21 memorandum written by Charlie Vernoy /EnSafe to the BCT, dated February 12, 1998, 

22 presents the findings from this analysis. Appendix D contains a copy of the memorandum. 

23 The evaluation concluded that concentrations at less than 100 parts per billion (ppb) (0.1 

24 mg/kg) "should be considered to be field and/ or laboratory contaminants. " The 

25 methylene chloride concentrations detected in soil at AOC 583 are all below this level, 

26 suggesting that they may be sampling or laboratory artifacts and thus should not be 

27 considered COCs. 

28 A review of the Zone E equipment blank (EB), field blank (FB), laboratory blank (LB), and 

29 trip blank (TB) data was also been conducted. Table 5-5 presents a summary of the data for 

30 the blank samples. Methylene chloride was detected in 151 of 331 (45.6%) blank samples. 

31 Frequency of detection (FOD) values ranged from 44.8% (EB) to 46.7% (FB). Detected 

32 concentrations of methylene chloride in blank samples ranged from 1 to 47 J.lg/L. These 

33 data support the conclusion that methylene chloride concentrations at AOC 583 are likely 

AOC583ZERARAREVO.OOC 
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1 sampling and/ or laboratory artifacts. Based on the preceding discussion, methylene 

2 chloride is not considered a COC for soil at AOC 583. 

3 5.2 Groundwater 
4 Four groundwater sampling events were conducted at AOC 583 as part of the RFI. The data 

5 for all four sampling events are included in Appendix H of the Zone E RFI Report, Revision O. 

6 However, the RFI and risk assessment screening for AOC 583 were based on the first round 

7 of groundwater data only. Tables 5-6 and 5-7 present the compounds that were detected in 

8 the second through fourth sampling events for shallow and deep groundwater, 

9 respectively. 

10 The analytical results from the groundwater samples were compared to maximum 

11 contaminant levels (MCLs), where available, or EPA Region III RBCs (HI=O.I) for 

12 compounds where MCLs were not available. Inorganic compounds were also compared to 

13 Zone E background concentrations. COPCs were identified based on exceedances of both 

14 the MCL (or RBC, as noted above) and the range of background concentrations (for 

15 inorganics). Background levels were not established for sodium, and other screening criteria 

16 are not available, as sodium is an essential nutrient. 

17 The data in Tables 5-6 and 5-7 show that inorganic compounds were all within the range of 

18 background concentrations or below their respective MCLs (or RBCs [HI=O.I]) Detected 

19 VOCs were all below their respective MCLs or RBCs (HI=O.I). Based on this information, 

20 groundwater COPCs were not identified at AOC 583. 

21 5.3 BEas in Surface Soil 
22 BEQs were identified as a surface soil COC under the unrestricted land use scenario in the 

23 Zone E RFI Report, Revision O. Calculated BEQ values in surface soil ranged from 101 to 469 

24 /!g/kg in samples where carcinogenic polynuclear aromatic hydrocarbons (cPAHs [BEQs]) 

25 were detected (see Appendix B, Table 10.41.2.1 of the Zone E RFI Report, Revision 0). BEQs 

26 were detected in five of the nine surface soil samples analyzed for SVOCs. All five samples 

27 where BEQs were detected exceeded the EPA Region III residential RBC of 87 /!g/kg. 

28 Subsequent to completion of the Zone E RFI Report, Revision 0, CH2M-Jones evaluated the 

29 anthropogenic presence of PAHs (CH2M-Jones, 2001). Sitewide reference concentrations of 

30 1,304 /!g/kg for surface soil and 1,400 /!g/kg for subsurface soil were accepted by the BCT 

31 forBEQs. 
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1 The maximum calculated BEQ value (469 JLg/kg) was compared to the current background 

2 screening criterion. Based on this comparison, all surface soil BEQ concentrations are below 

3 the appropriate background level. Therefore, BEQs in surface soil at AOC 583 are not 

4 considered to be a COC, 

5 5.4 COC Summary 
6 Based on current screening criteria adopted by the BCT, no COCs were identified in soil or 

7 groundwater for unrestricted or industrial land use at AOC 583, 
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TABLE 5-1 
Volatile Organic Compounds Detected in Surface Soil 

RFI Report Addendum, AOC 583, Zone E, Charleston Naval Complex 

Concentration 
Date 

Compound Station 10 Sample 10 Collected (mg/kg) Qualifier 

Acetone E583SB002 583S800201 09/15/1995 0,093 = 

Methylene E583S8003 5835800301 09/1811995 0.002 J 

Chloride 

E583SBOOI 5835800101 09/1511995 0,005 J 

E583S8006 5835800601 09/1511995 0.028 = 

E583S8002 5835800201 09/1511995 0,026 = 

All values are presented in units of milligrams per kilogram (mglkg). 

RR REPORT ADDENDUM, AOC 583, ZONE E 
CHARLESTON NAVAL COMPLEX 

RE'lISIQNO 
AUGUST 2002 

SSLg.neric SSL..pa_ SSLp. ... 

(OAF=l) (OAF=6,8) (OAF=80) 

0.8 NA NA 

0.001 0.022 0.26 

5SL.,..,e .. values are from the Soil Screening Guidance (EPA, 1996) except for 2-butanone which is from the 

EPA Region III R8C table (10/5/2000). 

5SL.,.paved values are calculated for site· and chemical-specific data (see Table 5-3). 

5SLp.ved values are calculated for site- and chemical·specific data (see Table 5·3), 

Bold values exceed the SSLwp.vod value, 

J indicates that the compound was detected, the reported concentration is estimated. 

= indicates that the compound was detected, the reported concentration is the measured concentration. 
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TABLE 5-2 
Volatile Organic Compounds Detected in Subsurface Soil 

RFI Report Addendum, AOC 583, Zone E, Charteston Naval Complex 

Concentration 
Date SSL"...e.1c SSLun ..... SSL ..... 

Compound Station 10 Sample 10 Collected (mg/kg) auallfier (OAF=I) (OAF=6.8) (OAF=80) 

Acetone E583S8004 5835800402 09/15/1995 0.04 = 0.8 NA NA 

E58358oo5 583S800502 09/1511995 0.024 = 

E583S8oo3 583S8OO302 09/18/1995 0.066 = 

E583S8oo7 583S8OO702 09/18/1995 0.11 = 

Carbon E58358006 5835800602 09/15/1995 0.033 = 2 NA NA 

Disulfide 

Methylene E583S8oo4 583S800402 09/1511995 0.004 J 0.001 0.022 0.26 

Chloride 

E583S8007 5835800702 09/18/1995 0.002 J 

E58358006 5835800602 09/15/1995 0.037 = 

E583S8oo1 583S8OO102 09/15/1995 0.002 J 

E583S8oo5 583S8OO502 09/1511995 0.029 = 

All values are presented in units of milligrams per kilogram (mglkg). 

SS~ values are from the Soil Screening Guidance (EPA, 1996) except for 2·butanone which is from the EPA 

Region III R8C table (10/5/2000). 

5SLun,..,,,, values are calculated for site· and chemical-specific data (see Table 5-3). 

SSL.,a, .. values are calculated for site- and chemical-spec~ic data (see Table 5-3). 

Bold values exceed the SSl...,pa,'" value. 

J indicates that the compound was detected, the reported concentration is estimated. 

= indicates that the compound was detected, the reported concentration is the measured concentration. 

NA Not applicablelnot available 
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TABLE 5-5 
Frequency of Detection of Methylene Chloride in Zone E Blank Samples 

RFI Report Addendum, AOC 583, Zone E, Charleston Naval Complex 

Blank Type 

Equipment Blank (EB) 

Field Blank (FB) 

Laboratory Blank (LB) 

Trip Blank (TB) 

pglkg Micrograms per kilogram 

pglL Micrograms per liter 

Sampling Period 

8/30/1995 - 1211211996 

1123/1996 - 1211211996 

9120/1996 

8/2811995 - 12113/1996 

Total 

The complete data table is presented in Appendix E of this report. 

AOC583ZERARAREVO.DOC 

RFI REPORT ADDENDUM, AOC 583, ZQt.E E 
CHARLESTON NAVAlCQMPLEX 

REVISION 0 
AOOUST2002 

Frequency of Range of Detected 

Detection Concentrations 

30/67 or 44.8% 1 - 26pglL 

14/30 or 46.7% 2 - 30 pg/L 

1/10r100% 12pglkg 

106/233 or 45.5% 1 - 47 pg/L 

151/331 or 45.6% 

5-9 



RA REPORT ADDENDUM, Ar:£ 583, ZONE E 
CHARLESTON NAVAl COMPlEX 

REVISION 0 
AUGUST 2002 

TABLE 5-6 
Compounds Detected in Shallow Groundwater (Samping Events 2 through 4) 

RFI Report Addendum, AOC 583, Charleslon Naval Complex, Zone E 

Concentration EPA 
Region III ZoneE 

Date RBC Background 

Chemical Station ID SamplelD Collected (pgIL) Oualifier MCl (HI=O,1) Range 

Metals 

Aluminum E583GW001 583GW00102 07/16/1996 72 J NA 3,700 19 - 16,100 

E583GW003 583GW00302 07/17/1996 76.8 J 

E583GWOOI 583GW00103 11/0411996 239 = 

E583GW003 583GW00303 11/05/1996 34.4 J 

E583GWOOI 583GW00104 0111611997 104 J 

E583GW003 583GW00304 01/1611997 109 J 

Arsenic E583GW002 583GW00204 01/1611997 2.9 J 50 NA 3 - 316 

Barium E583GWOOI 583GW00102 07/16/1996 29. = 2,000 NA 6 - 398 

E583GW002 583GW00202 07/16/1996 14.7 = 

E583GWOOI 583GW00103 11104/1996 68.3 J 

E583GW003 583GW00303 11/05/1996 9 J 

E583GW002 583GW00203 11/05/1996 13.1 J 

E583GW003 583GW00304 01116/1997 8.1 J 

E583GW002 583GW00204 01116/1997 11 J 

E583GWOOI 583GW00104 01/1611997 36.9 J 

Beryllium E583GWOOI 583GW00102 07/1611996 0.36 J 4 NA 0.3 - 0.9 

E583GW002 583GW00202 07/1611996 0.32 J 

E583GW003 583GW00302 07117/1996 0.53 J 

E583GW002 583GW00204 01116/1997 0.77 J 

E583GWOOI 583GW00104 01/1611997 0.82 J 

E583GW003 583GW00304 01/16/1997 0.63 J 

Calcium E583GW002 583GW00201 03125/1996 67,700 J NA EN 1,170 - 260,000 

E583GW003 583GW00301 03126/1996 65,600 J 

E583GWOOl 583GW00102 07/16/1996 16,400 = 

E583GW002 583GW00202 07/16/1996 79,800 = 

E583GW003 583GW00302 07/17/1996 61,900 = 

E583GWOOI 583GW00103 11/04/1996 41,600 = 

AOC583ZERFIRAREVO.DOC ~10 



RFI REPORT ADDENDUM, AOC 583, ZONE E 
CHARLESTON NAVAL COMPlEX 

REVISKlNO 
AUGUST 2002 

TABLE 5-6 
Compounds Detected in Shallow Groundwater (Sampling Events 2 through 4) 

RFI Report Addendum, AOC 583, Charleston Naval Complex, Zone E 

Concentration EPA 
Region III ZoneE 

Date RBC Background 

Chemical Station 10 Sample 10 Collected (pgIL) Qualifier MCl (HI:O.1) Range 

Calcium E583GW003 583GW00303 11105/1996 63,000 = NA EN 1,170 - 260,000 

E583GW002 583GW00203 11/05/1996 82,600 = 

E583GW002 583GW00204 01/16/1997 79,000 = 

E583GWOOI 583GW00104 01/16/1997 21,600 = 

E583GW003 583GW00304 01/16/1997 66,300 = 

Chromium, E583GWOOI 583GW00103 11/04/1996 0.94 J 100 NA 0.8 - 31 

Total 

E583GW003 583GW00304 01116/1997 2.7 J 

E583GW002 583GW00204 01/16/1997 2.4 J 

E583GWOOI 583GW00104 01/1611997 23.2 = 

Cobalt E583GWOOI 583GW0010l 03125/1996 3.7 J NA 220 0.9 - 44 

E583GWOOI 583GW00102 07/16/1996 1.8 J 

E583GWOOI 583GW00103 11/04/1996 6 J 

Copper E583GW003 583GW00304 0111611997 1.7 J 1,300 NA 0.9 - 8 

E583GWOOI 583GW00104 01/16/1997 2 J 

E583GW002 583GW00204 01/16/1997 1.1 J 

Iron E583GWOOI 583GW00102 07/16/1996 1,400 = NA 1,100 144 -76,600 

E583GW002 583GW00202 07/1611996 71.5 J 

E583GW003 583GW00302 07/17/1996 234 = 
E583GWOOI 583GW00103 11104/1996 4,640 = 
E583GW003 583GW00303 11105/1996 242 

E583GW002 583GW00204 01116/1997 80.8 J 

E583GW003 583GW00304 01/1611997 253 = 
E583GWOOI 583GW00104 01/1611997 2,010 = 

Lead E583GWOOI 583GW00101 03/25/1996 5.2 = 15 NA 2 - 47 

Magnesium E583GWOOI 583GW0010l 03/25/1996 4,800 J NA EN 790 - 1,160,000 

E583GW002 583GW00201 03/2511996 7,060 = 
E583GW003 583GW00301 03/26/1996 30,000 = 

AOC583ZERRRAREIJO.OOC .. II 



RFI REPORT ADDENDUM, AOC 583, ZONE E 
CHARLESTON NAVAlCQMPlEX 

REVISION 0 
AUGUST 2002 

TABLE 5-6 
Compounds Detected in Shallow Groundwater (Sampling Events 2 through 4) 

RFI Report Addendum, AOC 583, Charleston Naval Complex, Zone E 

Concentration EPA 
Region III ZoneE 

Date RBC Background 

Chemical Station 10 SamplelD Collected (pg/L) Qualifier MCl (HI=O.1) Range 

Magnesium E583GW001 583GW00102 07/1611996 4,040 = NA EN 790 • 1,160,000 

E583GW002 583GW00202 07/16/1996 9,290 = 
E583GW003 583GW00302 07/17/1996 30,300 = 
E583GW001 583GW00103 11/04/1996 7,770 = 
E583GW003 583GW00303 11105/1996 34,600 = 
E583GW002 583GW00203 11/05/1996 9,340 = 
E583GW002 583GW00204 01/1611997 9,020 = 
E583GW003 583GW00304 01/16/1997 33,300 = 
E583GWOOl 583GW00104 01/16/1997 4,910 J 

Manganese E583GW002 583GW00201 03/2511996 8.9 J NA 73 2 - 2,650 

E583GW001 583GW00101 03/25/1996 49.4 = 
E583GW003 583GW00301 03/26/1996 38.2 = 
E583GW001 583GW00102 07/16/1996 41.8 = 
E583GW002 583GW00202 07/1611996 11.3 = 
E583GW003 583GW00302 07117/1996 47.1 = 
E583GW001 583GW00103 11/04/1996 119 J 

E583GW003 583GW00303 11/05/1996 51.9 = 
E583GW002 583GW00203 11/05/1996 14.7 J 

E583GW003 583GW00304 01/16/1997 47.5 = 
E583GW001 583GW00104 01/1611997 65.3 = 
E583GW002 583GW00204 01/1611997 11.1 J 

Mercury E583GW002 583GW00203 11/05/1996 0.73 = 2 NA 0.14 - 0.6 

Nickel E583GWOOl 583GW00103 11/04/1996 3.6 J NA 73 0.9 - 17 

E583GWOOl 583GW00104 01/1611997 25.6 J 

Potassium E583GW003 583GW00301 03/26/1996 27,400 = NA EN 1,320 - 289,000 

E583GWOOl 583GW00102 07/16/1996 3,540 J 

E583GW003 583GW00302 07117/1996 31,000 = 
E583GW001 583GW00103 11/04/1996 4,220 J 

AOC583ZERFIRAREVO.OOC 5-12 
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REVISION 0 
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TABLE 5-6 
Compounds Detected in Shallow Groundwater (Sampling Events 2 through 4) 

RFI Report Addendum, AOC 583, Charleston Naval Complex, Zone E 

Concentration EPA 
Region III ZoneE 

Date RBC Background 

Chemical Station 10 Sample 10 Collected (pgIL) Qualifier MCl (HI=Il.1) Range 

Potassium E583GW003 583GW00303 11/05/1996 36,300 = NA EN 1,320 - 289,000 

E583GW001 583GW00104 01/1611997 3,550 J 

E583GW003 583GW00304 0111611997 29,700 = 

Sodium E583GW002 583GW00201 03/25/1996 66,800 = NA EN NA 

E583GWOOl 583GW0010l 03/25/1996 108,000 = 

E583GW003 583GW00301 03/26/1996 129,000 = 

E583GWOOl 583GW00102 07/16/1996 74,500 = 

E583GW002 583GW00202 07/16/1996 61,700 = 

E583GW003 583GW00302 07/17/1996 117,000 = 

E583GWOOl 583GW00103 11/04/1996 112,000 = 

E583GW003 583GW00303 11/0511996 170,000 = 

E583GW002 583GW00203 11/0511996 77,400 = 

E583GW002 583GW00204 01/1611997 60,800 = 

E583GW001 583GW00104 01116/1997 92,700 = 

E583GW003 583GW00304 01/16/1997 128,000 = 

Thallium E583GW003 583GW00302 07/17/1996 5.4 J 2 NA 3-6 

Vanadium E583GW003 583GW00302 07/17/1996 3 J NA 26 0.6 - 26 

E583GWOOl 583GW00103 11/04/1996 0.64 J 

E583GWOOl 583GW00104 0111611997 0.90 J 

E583GW003 583GW00304 0111611997 0.93 J 

Zinc E583GWOOl 583GW00103 11/04/1996 35.3 = NA 1,100 5 - 141 

E583GW003 583GW00303 11/05/1996 11.4 J 

E583GW002 583GW00203 11/05/1996 10.1 J 

E583GW003 583GW00304 01116/1997 7.5 J 

E583GWOOl 583GW00104 0111611997 16.8 J 

VOCs 

Acetone E583GW002 583GW00201 0312511996 56.0 J NA 61 NA 

E583GW003 583GW00301 03/2611996 7 J 

AOC583ZERFIAAREVo. DOC 



TABLE 5-6 
Compounds Detected in Shallow Groundwater (Sampling Events 2 through 4) 

RFI Report Addendum, AOC 583, Charleston Naval Complex, Zone E 

Concentration 

Date 

Chemical Station 10 Sample 10 Collected (pgll) Qualifier 

Carbon E583GWOOl 583GW00102 07/16/1996 2 J 

Disunide 

Chloroform E583GW002 583GW00202 07/16/1996 14 

Styrene E583GWOO3 583GW00302 07/17/1996 2 J 

PCE E583GWOOl 583GW00102 07/16/1996 3 J 

Toluene E583GWOO3 583GW00302 07/17/1996 3 J 

Xylenes, Total E583GWOO3 583GW00302 07/17/1996 4 J 

All values are presented in units of micrograms per liter (pglL). 

RR REPORT ADDENDUM, ACe 583, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
AUGUST 2002 

EPA 
Region III ZoneE 

RBC Background 

MCl (HI=O.l) Range 

NA 100 NA 

100 NA NA 

100 NA NA 

5 NA NA 

1,000 NA NA 

10,000 NA NA 

J indicates that the compound was detected, the reported concentration is an estimated concentration. 

= indicates that the compound was detected, the reported concentration is the measured concentration. 

NA indicates that the information is not available or not applicable. 

EN indicates that the compound is an essential nutrient. 

A0C583ZERFIRAAEVO.OOC 5-14 
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TABLE 5-7 
Compounds Detected in Deep Groundwater (Sampling Events 2 through 4) 
RFI Report Addendum, AOC 583, Zone E, Charleston Naval Complex 

EPA 
Region III ZoneE 

Date Concentration RBC Background 
Chemical Station 10 Sample 10 Collected (pgll) Qualifier MCl (HI=O.1) Range 

Metals 

Arsenic E583GW02D 583GW02DOl 03/26/1996 15.6 = 50 NA 3 - 132 

E583GW02D 583GW02D03 11/05/1996 16.5 = 
E583GW02D 583GW02D04 01/16/1997 13.3 J 

Barium E583GW02D 583GW02D02 07/17/1996 40.8 = 2,000 NA 12 - 322 

E583GW02D 583GW02D03 11105/1996 48.4 J 

E583GW02D 583GW02D04 01/16/1997 44.9 J 

Beryllium E583GW02D 583GW02D02 07/17/1996 0.55 J 4 NA 0.2 -1.3 

E583GW02D 583GW02D04 01/16/1997 0.76 J 

Calcium E583GW02D 583GW02DOl 03/26/1996 93,400 J NA EN 44,400 -
391,000 

E583GW02D 583GW02D02 07/17/1996 87,300 = 
E583GW02D 583GW02D03 11/05/1996 101,000 = 
E583GW02D 583GW02D04 01/16/1997 91,400 = 

Chromium, E583GW02D 583GW02D04 01/16/1997 1.8 J 100 NA 0.8 - 27 
Total 

Cobalt E583GW02D 583GW02DOl 03/26/1996 2.2 J NA 220 1.1-14 

E583GW02D 583GW02D02 0711711996 2 J 

E583GW02D 583GW02D03 11/05/1996 2.3 J 

Copper E583GW02D 583GW02D04 01116/1997 1.8 J 1,300 NA 0.6 - 6 

Iron E583GW02D 583GW02D02 07/17/1996 1,950 = NA 1,100 19 - 26,000 

E583GW02D 583GW02D03 11/05/1996 2,240 = 
E583GW02D 583GW02D04 01/16/1997 2,000 = 

Magnesium E583GW02D 583GW02DOl 03/26/1996 45,600 = NA EN 3,190-
1,370,000 

E583GW02D 583GW02D02 07/17/1996 45,100 = 
E583GW02D 583GW02D03 11/05/1996 53,500 = 
E583GW02D 583GW02D04 01/16/1997 49,500 = 

AOC5B3ZERFlRAREVO.DOC 5-15 



RFI REPORT ADDENDUM, AOC 583, ZONE E 
CHARLESTON NAVAL COMPlEX 

REVISION 0 
AUGUST 2002 

TABLE 5-7 
Compounds Detected in Deep Groundwater (Sampling Events 2 through 4) 
RFI Report Addendum, AOC 583, Zone E, Charleston Naval Complex 

EPA 
Region III ZoneE 

Date Concentration RBC Background 
Chemical Station 10 Sample 10 Collected (pgIL) Qualifier MCL (HI=Il.1) Range 

Manganese E583GW02D 583GW02D01 03/2611996 417 = NA 73 1.3 - 1,660 

E583GW02D 583GW02D02 07/17/1996 380 = 
E583GW02D 583GW02D03 11/05/1996 455 = 
E583GW02D 583GW02D04 01/16/1997 421 = 

Mercury E583GW02D 583GW02D03 11105/1996 0.48 = 2 NA 0.11 - 0.20 

Nickel E583GW02D 583GW02DOl 03126/1996 27.5 J NA 73 0.8 - 46 

E583GW02D 583GW02D02 07117/1996 24.9 J 

Nickel E583GW02D 583GW02D04 01/1611997 26.1 J NA 73 0.8 - 46 

Potassium E583GW02D 583GW02DOl 03/2611996 25,800 = NA EN 1,720 -
351,000 

E583GW02D 583GW02D02 07/17/1996 27,700 = 
E583GW02D 583GW02D03 11/05/1996 29,400 = 
E583GW02D 583GW02D04 01/1611997 33,200 = 

Sodium E583GW02D 583GW02DOl 03/2611996 614,000 = NA EN NA 

E583GW02D 583GW02D02 07/17/1996 551,000 = 
E583GW02D 583GW02D03 11/0511996 609,000 = 
E583GW02D 583GW02D04 01/1611997 592,000 = 

Thallium E583GW02D 583GW02D02 07/17/1996 5.5 J 2 NA 3-7 

VOCs 

Acetone E583GW02D 583GW02DOl 03/26/1996 10 J NA 61 NA 

Styrene E583GW02D 583GW02D02 07/17/1996 2 J 100 NA NA 

Toluene E583GW02D 583GW02D02 07/1711996 4 J 1,000 NA NA 

Xylenes, E583GW02D 583GW02D02 07/17/1996 6 = 10,000 NA NA 
Total 

All values are presenled in units of micrograms per liter (pg/L). 

J indicates that the compound was detected. the reported concentration is an estimated concentration. 

= indicates that the compound was detected, the reported concentration is the measured concentration. 

NA indicates that the information is not available or not applicable. 

EN indicates that the compound is an essential nutrient. 
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1 

2 

6.0 Summary of Information Related to Site 
Closeout Issues 

3 6.1 RFI Status 
4 The Zone E RFI Report, Revision 0 (EnSafe, 1997) addressed SWMUs/ AOCs within Zone E of 

5 the CNC, including AOC 583. In accordance with the RFI completion process, if a 

6 determination of No Further Investigation (NFl) is made upon completion of the RFl, then a 

7 site may proceed to either NFA status or to a Corrective Measures Study (CMS). The RFl 

8 report did not identify any COCs for soil or groundwater at AOC 583. The remaining 

9 subsections address the issues that the BCT agreed to evaluate prior to site closeout. 

10 6.2 Presence of Inorganics in Groundwater 
11 For the purpose of site closeout documentation, the inorganics in groundwater issue refers 

12 to the detection of several metals (primarily arsenic, thallium, and antimony) in 

13 groundwater at concentrations above the applicable MCL, preceded or followed by 

14 detections of these same metals below the MCL or below the practicable quantitation limit. 

15 All groundwater data collected from monitoring wells during four sampling events at AOC 

16 583 were evaluated to address this issue. The data for these samples are presented in Table 

17 6-1. Antimony was not detected in any groundwater sample from AOC 583. 

18 Arsenic was not detected above its MCL in any groundwater sample from the site. 

19 Thallium was detected in two samples (583GW00302, 5.4 J JLg/L and 583GW02D02, 5.5 J 
20 JLg/L) from the second sampling event at concentrations that exceed its MCL. Thallium was 

21 not detected in the previous or subsequent (two) samples collected from these same 

22 monitoring wells. The detected concentrations of thallium were all within the range of the 

23 Zone E background concentrations. 

24 Based on this information, there are no data suggesting that these inorganic compounds are 

25 present above background concentrations. Therefore, further evaluation of this issue is not 

26 warranted. 

AOC583ZERFIRAREVO.OOC .. , 
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1 6.3 Potential Linkage to SWMU 37, Investigated Sanitary 
2 Sewers at the CNC 
3 There are no data suggesting that there was an impact to the sanitary sewers from AOC 583. 

4 Therefore, further evaluation of this issue is not warranted. 

5 6.4 Potential Linkage to AOC 699, Investigated Storm Sewers 
6 at the CNC 
7 COCS requiring further evaluation were not identified in soil or groundwater at AOC 583. 

8 Based on these findings, further evaluation of this issue is not warranted. 

9 6.5 Potential Linkage to AOC 504, Investigated Railroad Lines 
10 at the CNC 
11 The nearest railroad line to AOC 583 is approximately 100 feet to the northeast and 

12 northwest of Building 236. There are no known connections between AOC 583 and the 

13 investigated railroad lines in Zone E at the CNC. 

14 6.6 Potential Migration Pathways to Surface Water Bodies at 
15 the CNC 
16 The nearest surface water body to AOC 583 is the Cooper River, which lies approximately 

17 150 feet east-northeast of the site. The only potential migration pathway from the site to 

18 surface water is by overland flow from stormwater runoff. The entire site is covered with 

19 buildings and pavement, which eliminates contact of surface soil with stormwater. 

20 Similarly, runoff directed to the storm sewer system, which discharges to the Cooper River, 

21 does not contact the surface soil. Since the BEQs detected in soil at AOC 583 are under 

22 concrete and asphalt pavement, no further evaluation of a potential pathway for 

23 contaminant migration by stormwater runoff is warranted. 

24 6.7 Potential Contamination in OillWater Separators (OWSs) 
25 There are no OWSs associated with AOC 583. In addition, there is no reference to an OWS 

26 at the site in the Oil Water Separator Data report, Department of the Navy, September 2000. 

27 Therefore, further evaluation of this issue is not warranted. 
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1 6.8 Land Use Controls (LUCs) 

RFt REPORT ADDENDUM, ACe 583, ZONE E 
CHARLESTON NAVAL CCMPlEX 

REVlStONO 
AUGUST 2002 

2 No COCs were identified at AOC 583 for the unrestricted land use scenario; the site is 

3 suitable for unrestricted land use. Therefore, LUCs are not needed at this site. However, the 

4 BCT has agreed that all of Zone E will have some LUCs. At a minimum, these LUCs are 

5 expected to include restrictions against residential land use. Site-specific LUCs are also 

6 expected to be applied at sites within Zone E depending on the site-specific investigations. 

7 LUCs will be applied to limit the reuse of this site to non-residential use. 
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TABLE 6-1 
Antimony, Arsenic, and Thallium in Groundwater 
RFI Report Addendum, AOC 583, Zone E, Charleston Naval Complex 

Antimony Arsenic Thallium 

Date ResuH ResuH ResuH 
Station 10 Sample 10 Collected (pgll) Qualifier (pgIl) Qualifier (pg/L) Qualifier 

MCl 6 50 2 

Shallow 2-5 3 - 316 3-6 
Background 

Deep 
3-7 3 -132 3-7 

Background 

ES83GWOO1 SB3GW00101 03125/1996 4.0 U S.O U S.O U 

SB3GWOO102 07/16/1996 2.1 U 4.1 U 2.7 UJ 

SB3GWOO103 11/04/1996 2.1 U 2.5 U 2.7 UJ 

SB3GW00104 01/16/1997 2.1 U 2.S UJ 2.7 U 

ES83GW002 SB3GW00201 03125/1996 4.0 U S.O U S.O U 

SB3GW00202 07/16/1996 2.1 U 2.B U 2.7 UJ 

SB3GW00203 11/05/1996 2.1 U 2.5 U 7.0 U 

SB3GW00204 01/16/1997 2.1 U 2.9 J 2.7 U 

ES83GW003 SB3GW00301 03126/1996 4.0 U S.O U S.O U 

SB3GW00302 07/1711996 2.3 U 2.5 U 5.4 J 

SB3GW00303 11/0511996 2.1 U 2.5 U 2.7 U 

SB3GWOO304 01116/1997 2.1 U 2.5 UJ 2.7 U 

ESB3GW02D SB3GW02D01 0312611996 4.0 U lS.6 = S.O U 

SB3GW02D02 07/17/1996 2.1 U 15.3 U 5.5 J 

ESB3GW02D 583GW02D03 11/05/1996 2.1 U 16.5 = 5.6 U 

SB3GW02D04 01/1611997 2.1 U 13.3 J 2.7 U 

All values are presented in units of micrograms per liter (pglL). 

U indicates that the compound was not detected, the reported concentration is the detection limit. 

UJ indicates that the compound was not detected, the reported concentration is an estimated detection limit. 

J indicates that the compound was detecled, the reported concentration is an estimated concentration. 

= indicates that the compound was detected, the reported concentration is the measured concentration. 

Bold values are exceedances 01 the MGL. 
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7.0 Recommendations 

AOC 583 consists of an area in the northeast comer of Building 236. Building 236 is located 

on Dry Dock Avenue adjacent to the south side of Dry Dock No.5 in Zone E of the CNC. 

Building 583 was constructed in 1982 and improved in 1991. The north side of the building 

contains conference rooms, offices, a locker room, and a pipe fitting shop. The shop area 

contained a freon recycling and distillation unit, associated piping, and USTs. Nine USTs 

were present at Building 236. Two USTs contained freon, two USTs were unregulated and 

contained water, and five USTs contained petroleum products. The USTs were located 

outside the northeast comer of the building. All nine USTs were removed in 1995. Building 

236 is currently being used by Dey tons Shipyard, Inc., as an operations center for the 

shipyard area. The CNC RCRA Permit identified AOC 583 as requiring a RFI. 

The Zone E RFI Report, Revision 0 (EnSafe, 1997) identified BEQs as COCs for subsurface soil 

at AOC 583. Based on an evaluation of the RFI data against current screening criteria 

adopted by the CNC BCT, and site conditions as discussed above, no COCs were identified 

for the unrestricted future land use scenario. Therefore, AOC 583 is suitable for future 

unrestricted land use and no further corrective action is needed for this site. Therefore, 

AOC 583 is recommended for NFA status in the RCRA Corrective Action Plan Permit for 

theCNC. 

Provided that the information presented in this report is adequate to address RFI 

completion and site closeout issues, it is expected that the BCTwill concur that NFA is 

appropriate for AOC 583. After BCT concurrence for NF A, a Statement of Basis will be 

prepared and made available for public comment to allow for public participation in the 

final remedy selection, in accordance with SCDHEC policy. 
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Draft Response To Comments from SCDHEC 
for Draft Zone E RCRA Facility Investigation Report 

CHARLESTON NAVAL COMPLEX 

Responses To Comments from Charles B. Watson - SCDHEC 
for Draft Zone E RCRA Facility Investigation Report 

Charleston Naval Complex 

Site-Specific Comment 

AOC583 
SCDHEC Comment 23: 
N-Nitroso-di-n-propylamine and pentachlorophenol were detected at concentrations above 
their respective SSLs and should be confirmed by resampling as part of the RFI. 

EnSafeiNavy Response 23: 
Additional sampling will be conducted in the area of 583SB006 to confirm the 
presence of these two compounds and assure that the site has been delineated. 

CH2M-Jones Response 23: 
N-Nitroso-di-n-propylamine (47micrograms per kilogram [pg!kg}) and pentachlorophenol (59 
pg!kg) were detected at concentrations above their respective generic SSLs (DAF=lO, 0.025 
pg!kg and 15 pg!kg,respectively) in a single surface soil sample (583SB00601). Neither 
compound was detected in the subsurface sample collected at the same location,indicating that 
existing concentrations are adequately attenuated with depth. Additionally, neither compound 
was detected in groundwater, further indicating that existing concentrations of n-nitroso-di­
n-propylamine and pentachlorophenol do not represent a leaching hazard at the site. The 
detected concentrations of both compounds are also below their respective industrial RBCs 
(820 pg!kg and 48,000 pg!kg). Based on this information, further sampling is not warranted. 
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Draft Response To Comments from SCDHEC 
for Draft Zone E RCRA Facility investigation Report 

Charleston Naval Complex 

Responses To Comments from Eric F. Cathcart - SCDHEC 
for Draft Zone E RCRA Facility Investigation Report 

Charleston Naval Complex 

Site-Specific Comments 

AOC583 
SCDHEC Comment 64: 
The following SVOCs exceeded their industrial RBCs in the lower soil interval in addition to 
Benzo(a)pyrene and chrysene: 

Value RBC 
B(a)P Equivalent 5,990 780 
Benzo(a) Pyrene 3,700 780 
Dibenzo(a,h) anthracene 1,300 780 

The second paragraph on page 10.41-10 should be revised to include the above. 

EnSafe/Navy Response 64: 
Lower-interval soil samples were not compared to RBCs, but instead were 
compared to soil screening levels (SSLs) for groundwater protection. Based on the 
comparisons to SSLs, BEQs, benzo(a)anthracene, and chrysene exceeded their 
respective SSLs, as stated in the text on page 10.41-10. 

CH2M-Jones Response 64: 
In addition to the EnSafe/Navy response to this comment, it should be noted that while both 
compounds exceeded the very conservative screening criteria (generic SSLs based on a DAF of 
10) of the Zone E RFI Report, neither of these two PAHs were detected in groundwater at the 
site, indicating that the existing soil concentrations are sufficiently protective of shallow 
groundwater. 

SCDHEC Comment 65: 
The report should provide the exact locations of all USTs on the site and update the site map. 

EnSafeJNavy Response 65: 
An attempt will be made to identify the exact locations of the USTs and figures 
will be revised for AOC 583 to include these locations in the Final Zone E RFI 
Report. 

CH2M-Jones Response 65: 
The former locations of the USTs at this site were presented in the Underground Storage Tank 
Assessment Report for Building 236 (Albrecht & Associates, 1996). The figure showing the 
former UST locations from that report is attached. The USTs were removed in August 1995. 
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Draft Zone E RCRA FacilUy Invutigation Report 

NAVBASE ChorIeston 
Section 10: Site-Specific Evaluations 

November 1997 

Second-round samples at AOC 583 were submitted for analysis of VOCs, SVOCs, and metals. 
No duplicate samples were collected during the second round of sampling. Table 10.41.1.2 2 

summarizes the second round of soil sampling at AOC 583. 3 

Samples 
Interval 

Lower 3 

Table 10.41.1.2 
AOCS83 

Second Round SOU Sampling Summary 

Samples ADalyses ADalyses 

1 VOC, SVOC, and 
metals 

VOC,SVOC, 
pesticide. cyanide, 
and metals 

10.41.2 Nature of CODtamjnatiOD in Soil 

Two samples could 1101 be 
collected ~ 10 surface and 
subsurface obstructions; one 
sample inadvenently analyzed 
for pesticides and cyanide 

4 

Organic compound analytical results for soil are summarized in Table 10.41.2.1. Inorganic 5 

analytical results for soil are summarized in Table 10.41.2.2. Appendix H contains the complete 6 

data report for all samples collected in Zone E. 7 

Compound 

VOCs~ 

Table 10.41.2.1 
AOC5S3 

Organic Compounds Detoded iu Soil 

SampliDg Freq. of 
JntorvaI Detection 

RaDgeof 
Detoded 

Cooe. 

Mean of 
Detected 

Cane. 

.Upper. 

Lower 

2111 ;~:O.i93;().\Jlt$ .. 
:,'-.,,----.:-;,--':-',:;'-- ',:':-:-,': 

Ul()l\iih 'm.O 

10.41-4 

Number of 
Samples 

industrial ExCHding 
RBC RBC 

2Ol000;OOO 

NA 



Compound 

VOCs (yg/kB) 

Carbon disulfide 

Methylene chloride 

1.2,4-Trichlorobenzene 

SVOCs (JJgIkg) 

Acenaphtbene 

Anthracene 

Benzoic acid 

Draft Zone E RCRA Facility Invesrigalion Report 

Table 10.41.2.1 
AOC583 

Organic Compounds Detected in Soil 

Sampling Freq. or 
Interval Detection 

Lower 

Upper 

118 

41'8 

1/9 

l.Jpperi . ·.··.1/9 

.~r· 1111 

Upper 

Lower 

upp;;;.i· 
~f 
Upper 

Lower 

219 

2/8 

4/9 

5/8 

Range or 
Detected 

Cooc. 

33.0 

2;00;28.0 

38.0 

---:-:-::-. '. ,- -.- """--'" 

r~.J···· 

79.0·110 

45.0· SOO 

64.0 - 210 

85.0 -420 

NA VBASE Chmleston«" 

Section 10: Site-Specific Evaluations 
November 1997 

Meanor 
Detected 
·Cooc. 

33.0 

·15:3 

38.0 

89;0· 

94.5 

273 

110 

268 

Number or 
Samples 

Industrial Exceeding 
DC DC 

NA 

760;000 

2,000.000 

NA 

61.000,000 

NA 

100,000,000 

NA 

NA 

o 

NA 

o 

NA 

0 

NA 

o 

NA 

bis(2.EtbyIhexy~i;.'·i.· •.. ij~i······ ....... . 

Carbazole 

. DibenzofumJ 

Diethylphthalate 

Flumantbene 

Fluorene 

4-MethYlpbenol·.(p'Cresol) 

Lower 118 

Upper 

Lower 

Lower 

.... llppei 

Upper 

Lower 

Lower 

111 

1111 

118 

82.0 

59;0 

42.0 

82.0 290,000 

59.0· .. ··.iNA 

42.0 NA 

6/9 ··56.0;tiOO i .313 ····i.~~.1lOQ .. 

·.·3/8 . · .. ·.·· .. · .. ZIO'l.!l(XI>·il;lOO.·.·.· · ••• Di.iJA····· 
119 71.0 71.0 8.200,000 

118 180 180 NA 
.. 

11'8 
... sur 5UI NA 

10.41-5 

o 

NA 

o 
NA 

NA 



Compound 

SVOCs !!1!Ikg) 

Naphthalene 

4'-N~F 

Draft Zone E RCRA Facility Investigation Repon 
NAVlIASE Charlaton 

Section 10: Site-Specific Eva/uoJions 
November 1997 

Table 10.41.2.1 
AOC583 

Organle Compounds Detected in SOU 

Sampling Freq. of 
Interval Detection 

Upper 

.. i.llpper . 

Upper 

Lower 

1/9 

119. 

119 

519 

3/S 

RaDgeof 
Detected 

Cone. 

5S.0 

55;0 

47.0 

65.0 - 680 

140 - 1,700 

M .... of 
Detected 

Cone. 

5S.0 

SUI 

47.0 

270 

690 

Number of 
Samples 

Industrial Exceeding 
RBC RBC 

S,2OO,000 

13.000;000 

820 

S.2OO.000 

NA 

0 

0 

0 

o 

NA 
."' .. ',-,. ',.'.; ·::::":~,/r-.:·_)V# '-"519 .. '::::" -, ;:-;'::'-:):IS():;j;;i40~:i~j: it:(:{:;:b4Oi~;~;::<:/·:'·>; ?~·UJO~O(Xt:::· ........... : .... ;{· ... i' ... ~.· ... · .. ·2······ ····3/i··. i ·.~~;4~;ll;~~;.[;;.· .... NA 

";0'( 
.. ~~;;( 

SVOCs (B(a)P Equivalents) (pg/I<g) 

.1i(;.JP~~; .•..••..•...••. ···.·.))·· .•. ·.i:> 

Benzo(a)anlhracene 

;i;;?.~ .... ······)si§}.) ;: .. l!~ifll; '#;'i:~¥ [; ... ········.·780····.··· · . ..oi . ··3ili(tii;~i~:f;;~.·;;!~;}; ... {;i;;.~ ...•..••.. \.......... ····I#K;. Lower 

Upper 

Lower 

519 

3/S 

.. - -.- , .... :: .. ~ .... .-.- .,". 

75.0 - 260 

96.0 - 4.100 

162 

1.450 

7.800 

NA 

o 

NA 
Il<mw(b)ftuora~' ..} ·;·;;!i.x;;... .. ·;;.iiJJ;(i}li9OIi 1;';i&7;;·:i·I;;itiij;'D<;;~i:;.\;;;: .-.-•. :': ...•. ;~:.:,: •. :.,,-.";: .. -, -:;C,:: -:::::~:_:x::-·····- '. -.-." .,----', -.... 

llenzo(k)f1l1Oranlhene 

·'Benzo(a)pytene.·i·· 

Chrysene 

Dibenz(a,b)anlbraoene 

Lower 31891i;L~;~i<1;1.1()i <;~. ····.·.Ni·········· 
Upper 

Lower 

Upper. 

···Lower 
Upper 

Lower 

Upper 

. Lower 

519 

3/S 

519 

3/S 

94.0 - 310 

100 - 3.000 

9S.0 - 340 

130-4.400 

177 

1.080 

216 

1.580 

7S.000 

NA 

780.000 

NA 
3194ti.oi~;~;/ji~iib<i;·( ..j~( 
218 ... ·47.i~ii;:3IlO·> /,~~;\; ···m . 

10.41-6 

o 

NA 

o 

NA 

· •. ;'0 i.·,.,,',·· .. 

NA 



Table 10.41.2.1 
AOCS83 

Draft ZoIlL E RCRA Facility Investigalion Rqxm 
NA Y.BASE OIarieston 

Section 10: Site-Specific EvoluiHions 
November 1997 

Organic Compounds Detected in Soil 

Sunpliog Freq.of 

Compound Interval Detection 

SVOCs (B(a)P Equivalents) (ygIkg) 

Indeno(l.2.3-cd)pyrene Upper 519 

Lower 3/8 

Range of 
Detected 

Cooc. 

40.0 - 160 

42.0 - 2.200 

Mean of 
Detected 

Cooc. 

86.2 

769 

Nwnberof 
Sunples 

Industrial Exceeding 

RBC RBC 

7.800 

NA 

o 

NA 

i\.41tijj;lgjr i,i\ii: •. ·.·.i(.C:li~~i} Hjiihb :ii;';~;;i;;~;90i, .. ii"':·"·)' .. 't-tA}}·::~\··: ' 

Dioxins (agIkg) 

·,,···.···.····,·t;O·)··· 

1234678-HpCDD Upper III 11.6 11.6 NA NA 

OCDD Upper III 151 151 NA NA 

och~i&i·.i'··'·.'····;·;,ii}.;;;;!ni;i;·!tJjr;>,·,··,i~jl/·····'··'·· .. ·..~~~i> lii"Blt7:;'·'QA.) ,·;E;,ii;'i •. '·.· 

NIlUs: 
Ilg"'g = Micrograms per kilogram 
ug/k:g = Nanograms per idiogram 

RBC = Risk-based tODCeDIraIion 
NA = No industrial RBC esIablisbed 

Freq. or -
T_I0AU.l 

AOC513 
InorpDlc Decedioar ror SaiJ (mcII<c) _or 

SaaqJIes 
E"'HdInc 
RBCoad 

IlC 

Ah';"1Do,mlNl) . ·'·"1.i~i \ .• ·(\·'.,·~.·.·'··/i~;'14!1\~.~·,············· '··§~;;;i~;®i;~@;ii .... """j}""" 

. '.' "".,~'." •• " ;;'~:..i~~ii~{i~'? i:'\~x?/ii1iw .,. ...:~:i 

Anrimoay (Sb) Upper 

Lower 

4/9 

3/8 

0.440- 3.50 

0.690- 3.90 

10.41-7 

\.35 

\.80 

82.0 \,77 o 

HI. 1.60 

--



Sample Freq. or 
laternI -. ::.' . 

····.Uppet 9/?/ 

Lower 11S; 

Barium (Ha) Upper 9/9 

Lower 8/8 

Cadmium (Cd) Upper 3/9 

Tobie 10.41.2.2 
AOC583 

Draft ZoM E RCRA Facility Investigorion Repon 
NA. VBA.SE OuuIuton 

Section 10: Site-Specific Evaluations 
November 1997 

InorpDlc Det_ ror Soil (mg/k&) 

Number or 
Samples 

IWIge or M .... or E_, - - Iadustrial Ref.......,. RBC ..... 
Cone. ColIc. RBC Cone. RC 

"·1I.160"S;lO 3:2<· 3JIO 23.9 0 

'·MO·'9;5() '·.6;9() NA 19.9 NA 

14.2 - 33.2 21.2 14.000 130 0 

3.90 - 41.9 24.2 NA 94.1 NA 

0.130 100 o 
caJcliiin<Ca) ... ·)ii~ .. , .lil!1('~;.l~(~;@i~j&Jt.~i.' 

i~r '1ilI.',··· ··"···;1~11l;~··· ·.·.t~i?i· ·;4i· 

1.50 

lolA 

·NA 

~> . 

Chromium (Cr) 

Copper (Cu) 

Lead (Fb) 

Upper 

Lower 

Upper 

Lower 

Upper 

Lower 

9/9 

8/8 

9/9 

8/8 

9/9 

8/8 

Mqacslunt(t.Jx)t~· ."gi? 
"',b,;;~·}?'qill' 

9.80 -179 

2.10 -34.7 

2.20-22.8 

0.480 -14.3 

5.00 - 39.8 

1.60 - 41.9 

10.41-8 

23.2 

~st--

1.000 

NA 

8,200 

NA 

1.300 

NA 

94.6 

7S.2 

152 

173 

..... :NA. 

o 

NA 

o 

NA 

o 

NA 



Table 10.41.2.2 
AOC583 

Draft Zone E RCRA Facility Investigalion Repon 

NAVBASE Charluton 

Section 10: Site-Specific Evaluations 
November 1997 

lDorganie DttectIaas for SoU (mcIk&l 

EI<meat 

M.ulpnese (Mn) 

Nickel (Ni) 

SeIeniwn (50) 

.,,'~'~ .. 

Sodium (Na) 

,. nli':';(rir 
Tm(Sn) 

Zinc (Zo) 

NoUr: 

Sample 
IDI ..... 

Upper 

Lower 

Upper 

Lower 

Lower 

Upper 

Lower 

Upper 

Lower 

Upper 

Lower 

maJkg = MiIlignms per liIogram 

Fnq.of -9/9 

8/8 

9/9 

8/8 

218 

7/9 

6/8 

1/9 

1/8 

9/9 

818 

RBC = Risk-based <oJIOCIIInIion 
RC = Rdercace eoncemntioD 
NA No iDdustriaI RBC or RC estabIisIJod 

Rau&eof 
Jldedod 

Cone. 

22.1·238 

3.70-IS3 

2.20·7.80 

0.700 -7.70 

1.10 - 1.20 

ISS - 353 

174 - 402 

2.90 

3.00 

7.00 - 87.8 

2.10 - 52.2 

10.41-9 

Mean of 
Det<Cl<d 
cone. 

94.7 

69.0 

5.11 

4.31 

I.IS 

263 

297 

2.90 

3.00 

47.S 

23.9 

lDdustrial 
RBC 

4.700 

NA 

4.100 

NA 

NA 

NA 

NA 

100.000 

NA 

61.000 

NA 

Numborof 
Samples 

ExceediDg 

Refer<D<e RBCmd 
cone. RC 

302 0 

881 NA 

2.60 0 

,l~. ·NA 

77.1 0 

57.0 NA 

·'J~A 

t}'iil'·· 
2.40 NA 

NA NA 

NA NA 

59.4 0 

9.23 NA 

827 o 

886 NA 



Wells Wells 

Draft Zone E RCRA Facility Investigation Report 
- NAVBASE Charleston 

Section 10: Site-Specijic Evaluations 
November 1997 

Table 10.41.3.1 
AOCS83 

Groundwater SampliDg Summary 

Depth Proposed Installed Analyses Proposed Analyses Collected Deviations 

Shallow 3 3 

1 1 

VOCs,SVQCs;metals . ·VQCs,SYoes;meI'als 

VOCs, SVOCs, metals VOCs, SVOCs, metals 

None 

None 

The shallow monitoring wells were installed at 13.1 to 13.5 feet bgs in the surficial aquifer. The 

deep well was installed at 30.2 feet bgs at the base of the surficial aquifer. All wells were installed 2 

in accordance with Section 3.3 of this report. 3 

10.41.4 Nature of Contamination in Groundwater 4 

Organic compound analytical results for shallow and deep groundwater are summarized in s 

Tables 10.41.4.1 and 10.41.4.2, respectively. Inorganic analytical results for shallow and deep 6 

groundwater are summarized in Tables 10.41.4.3 and 10.41.4.4. Appendix H contains the 7 

complete data report for all samples collected in Zone E. 8 

Table 10.41.4.1 
AOC583 

Orpnlc CcJmpounds Detected in First Quarter Groundwater C!<gIl.) 
Shallow Moaitoring Wells 

Range or Meanor 
Fnq. or Detected Detected Tap-Water 

CGmpound Detection Cone. Cone. RBC 

VOCs 

Not." 
I'g/L Micrograms per liter 
RBC = Risk-based concentration 
MCL Maximum contaminant level 
NA = No MCL eslablisbed 

IOAI-13 

MCL 

Number or 
Samples 

RpwdblC 

RBC 



Draft Zone E ReRA Facility Investigation Report 
NA VBASE Charleston 

Section 10: Site-Specific EvaluaJions 
November 1997 

Table 10.41.4-2 
AOC583 

Organie Compounds Detected in FIrSt Quarter Groundwater (.ugIL) 

Deep Monitoring Wells 

Compound 

VOCs 

Acetone 

= Micrograms per liter 

Freq. of 
Detection 

1II 

NDt .. : 
j,lgfL 
RBC 
MCL = 
NA 

= Risk-based coocenttation 
Maximum contamiDaDt level 

= No MCL established 

Range of 
Detected 

Cone. 

10;0 

Meanor 
Detected 

Cone. 

10.0 

Table 10.41.4.3 
AOC583 

Tap-Water 
RBC 

370 

Inorganics Detected in First Quarter Groundwater (.ugIL) 

SbalIow Monitoring Wells 

Reference 

MCL 

NA 

Freq. of 
Detec:tioIl 

RaDgeof 
Detected 

Cone-

Mean of 
Detected 

Cone. 

Tap­
Water 
RBC Cone. MCL 

Colcium(ej)· • ···>"~.'j;J;;;~~ii~~!\;~lJt£?\;ifj; 

Cobalt (Co) 

Lead(Pb)· 

Magnesium (Mg) 

Potassium (K) 

. Sodium(Na} 

Notes: 

113 

313 

3/3 . 

113 

j,lgfL Micrograms per titer 

3.70 

4.800 - 30,000 

·8;90 -49.4 

27,400 

RBC = Risk-based cooc:emration 
MCL = Maximum CODIaminant level 

RC Reference concentration 
NA No RBC, MCL, or RC established 

• = TIAL 

3.70 220 

14,000 NA 

:32:2 

27,400 NA 

10.41-14 

2.S NA 

NA NA 

NA NA 

Number of 
Samples 

Exceeding 
RBC 

o 

Number of 
Samples 

E"CW<Iing 
RBCmdRC 

o 

NA 

NA 



Table 10.41.4.4 
AOCSBJ 

Draft Zont! E RCRA Facilily Investigcuion RqKm 
NAVBASE Orarleston 

Section 10: Site-Specific Evaluiztions 
November 1997 

1Dorpak: DetedioDs f.r Fast Quarter G ........ -... kIL) 
Deep MCNIit.riDc Wdls 

Calcium (Ca) 

CobIi((CO) 

Magnesium (Mg) 

Nickd (Ni) 

Sodium(Na) 

NOla, 

Freq •• f 
DetedIon 

III 

III 

111 

III 

"gIL a Micrograms per Ucer 
RBC - Ris1t-bosed CODCODIIaIion 

Raage.f 
Detected 

Coac. 

15:6 

93.400 

/zaG 

4S.6OO 

27.5 

614.000 

MCL ... Maximum c:ororninamlcvel 
RC = Refcmx:e ........... ation 
NA ~ No RBC, MCL. or RC _Wished 

Meanor 
Detected 

Coac. 

15.6 

93.400 

.2.20' 

4S.6OO 

27.S 

614,000 

Volatile Organic Compounds in Groundwater 

N ........... f 
Samples 

Tlp-Wakr Ex<oodiac 
RBC MCL RBCoadRC 

0;1)450 50:0 0 

NA NA NA NA 

·.220 NA 0 

NA NA NA NA 

73.0 42.2 100 o 

NA NA NA NA 

Slull10w Groundwater 2 

One VOC was detected in two oftlm:e shallow groundwater samples collected at AOC 583. The 3 

VOC did not exceed its respective tap-water RBC. 4 

Deep GroundWater s 

One VOC was detected in the one deep groundwater sample collected at AOC 583. The VOC did 6 

not exceed its respective tap-water RBC. 7 

10.41-15 
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A&A Project #95-923 

UNDERGROUND STORAGE TANK 
ASSESSMENT REPORT 
GWPD# N-10-GF-16459 

Building 236 - Charleston Naval Shipyard 
Navy RAC Project 22567-1 OO-SC-0395 

Submitted to: 

BECHTEL ENVIRONMENTAL, INC. 
151 LAFAYETTE DRIVE 

Oak Ridge, TN 37831 
(615) 220-2534 

Prepared for. 

FENN-VAC, INC. 
P.O. Box 62679 

North Charleston, SC 29419-2676 
(803) 552-8306 

~~ 
Prepared 8y: 
Eric L. White, E.I.T. 
Project Manager 

January 2, 1996 



I South Carolina Department of Health and Environmental Control (S.C.D.H.E.C.) 
Underground Storage Tank (UST) Assessment Report 

State Use Only 

Submit Completed Form To: 
UST Regulatory Sectlou 
SCDHEC 
2600 Bull Street 
Columbia, Soutb Carolina 29201 
Telephone (S03) 734-5331 

I~~~L~~O~~~~RS~H=I~P~O~F~U~ST~(~~~-= __________ =-______ -= ____ =, 
Charleston Naval Shipyard 

I 

Owner Name (Corporation, Individual, Public Agency, Other) 

1351 First Street 
Mailing Address 

Charleston SC 
City State 

803 743-5519 
Area Code Telepbone Number 

n. SITE IDENTIFICATION AND LOCATION 
N-10-GF-16459 
Site !.D. # 

... Building 236 - Pipe Shop 

..... Facility Name or Company Site Identifier 

1670 Dry Dock Avenue 
Street Address or State Road (as applicable) 

Charleston Charleston 
City County 

m. CLOSURE INFORMATION 
08-23-95 

29408-2020 
Zip Code 

Code 106.24-CNSY 
Contact Person 

Closure Started Closure Completed Number ofUSTs Closed 

Bechtel Environmental, Inc. F enn-Vac, InC. 
UST Removal Contractor 

CERTIFICATION (Read and sign after entire submittal.) 

believe that the submitted bd'ormalim is true. KCUrate, _ atmplett. 

Eric L. White 

Page I of 7 



I 

A. 
t 
1'B: 

v. UST INFORMATION 

Product .................................................. . 

GapacltYTga1IoDSj..::: .... ::: ... ::::::.::::.::::::: ... 

I C. Age .......................................................... . 

D. 

I E .. 

Construction MateriaL ............................ . 

MontblYear of Last Use .................•........ 

I F. Depth (ft.) to Base ofTank. ...................... . 

G. Spill Prevention Equipment yIN ........ . 

I H. Overfill Prevention Equipment yIN .... . 

~I. Method of Closure RemovedIFilled ....... . 

81. 
K. Visible Holes yIN .................................. . 

Visible Corrosion or Pitting yIN ............. . 

TNK236 TNK236 
TK-I TK-2 
Waste 
Oil Freon 

560 560 
,,16 ,,16 
years years 

Steel Steel 

Unknown Unknown 

~7' .. 7' 

No No 

No No 

Remova Remova 
1 1 

No No 
.-

No No 

TNK236 TNK236 TNK236 
TK-4 TK-5 TK-6 

Oil Oil Oil 

275 275- 560 
,,16 ,,16 ,,16 
years years years 

Steel Steel Steel 

Unknown Unknown Unknown 

,,7' ",7' "7' 

No No No 

No No No 

Remova Remova Remova 
I I 1 

No No No 

No No No 

t 
I L. Method of disposal of any USTs removed from the ground (attach disposal manifests) 

Processed through Fenn-Vac, Inc .• See Attachment II - Disposal Manifests. 

Method of disposal for any liquid petroleum, sludges, or waste waters removed from 
the UST' s (attach disposal manifests) 

TNK236 
TK-7 
Reclaimed 

Freon 

1000 
,,16 
years 

Steel 

Unknown 

=7' 

No 

No 

Removal 

No 

No 

I 
1M. 

I 
Liquid wastes from tanks and piping pumped by Navy and disposed of by standard base procedures. 

t ,N. 
Ii 
I 
I 

Rinsate water was removed by Fenn-Vac and treated by Warer Recovery Systems. See Attachment II. 

If any corrosion, pitting, or holes were observed, describe the location and extent for each UST 

None observed. 

Page20f 7 

INK236 
TK-9 
Fuel 
Oil ) 
1000 
",16 
years 

Steel 

Unknown 

.. 7' 

No 

No 

Removal 

No 

No 

) 



I VI. PIPING INFORMATION , lNK236 TNK236 TNK236 TNK236 TNK236 TNK236 TNK236 

TK·J TK·2 TK-4 TK-S TK-6 TK-7 TK-9 

.t. ..... 1_ Construction Material ............................................. ;. Steel Sleel Steel SIeeJ Steel Steel Sleel 

B. Distance from UST to Dispenser ............................. . 

J C. Number of Dispensers .............................................. . 

It:IIS? ~lS' =15' ::JIS' =IS' =IS' :liltS' 

1 1 1 1 1 1 1 

I D. Type of System PIS .•....•............•.....•.••....••..........••.... s S S S S S S 

t ::. ::b~~P~:::::::=:g :~~.:~~ .... ~=::::::: 
No No No No No No No 

No No No No No No No 

I G. Visible Holes yIN ................................................ . No No No No No No No 
,,16 ,,16 ,,16 .. 16 "16 ,,16 .. 16 t H. Age ............•............................................................... years years years years years years years 

I 1. 
If any corrosion, pitting or holes were observed, describe the location and extent for each line. 

Ir 
Exposed piping appeared in good condition. Piping was drained back into tank prior to cutting. Ends of piping 

-'­
I 
I, 
I 
t 

capped during closure. Lengths of piping given represent approximate lengths underground. Piping runs above 

ground within building. 

VII. BRIEF SITE DESCRIPTION AND mSTORY 

Building 236 is a pipe shop located at the Charleston Naval Shipyard. The removed USTs were used to supply 

operations at Building 236. Tank 3 and Tank 8 are non-regulated water USTs that were also closed by removal. 

Page 3 of 7 
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I 
I 
I 
I 
J 
I 
t 
I 
I 
I 
I 
I 
I 
t 
• 

A. 

B. 

C. 

D. 

E. 

vm. SITE CONDITIONS 

Were any petroleum-stained or contaminated soils found in the UST 

excavation, soil borings, trenches, or monitoring wells? 

Sample results report contamination in each tank group. 

If yes, indicate depth and location on the site map. 

Were any petroleum odors detected in the excavation, soil borings, 

trenches, or monitoring wells? 

--
If yes, indicate location on site map and describe the odor (strong, mild, etc.) 

Was water present in the UST excavation, soil borings, or trenches? 

Water observed only in Tank 9 excavation at approximately 7' below grade. 

If yes, how far below land surface (indicate location and depth)? 

Did contaminated soils remain stockpiled on site after closure? 

Soil returned to excavation. 

If yes, indicated the stockpile location on the site map. 

Name ofDHEC representative authorizing soil removal: 

Was a petroleum sheen or free product detected on any excavation 

or boring waters? 

If yes, indicated location and thickness 

Page40f 7 

Yes No Unk 

.. .J 

X 

X 

X 

X 
.... 

"' 

X 

) 



, JX. SAMPLEINEORMATI~. __ I 
J 
I 

S.C.D.H.E.C. Lab Certification Number_-"10""1""'20"--_____ _ 

"- B 

I 
I 

, t 
I 
I 
t 
~ 

", 

t 
I 
I 
I 

• 

'. 

I 
I 
I 
I-~ 

I 

Sample# Location Sample Type Depth* 
(SoiJIWarer) 

CHOS09S Tank 1 Basin - Center Soil l' 
CHOS099 Tank 2 Basin - East End Soil l' 
CH08100 Tauk 2 Basin - West End Soil l' 
CH08101 Tank4 Basin - Center Soil l' 
CH08109 Tank 4 Basin - South End Soil l' 
CH08108 Tank 5 Basin - Center Soil l' 
CH08106 Tank 6 Basin - Center Soil l' 
CHOlii02 Tank 1 Basin - North End Soil l' 
CH08103 Tank 7 Basin - South End Soil 7' 
CH08093 Tank 9 Basin - Center Soil 7' 
CH08094 Tank 9 Basin - Sidewall Soil 3' -4' 
CH0809S Tank 9 Basin Water 7' - 8' 

- .. 

* = Depth Below the Surrounding Land Surface 
** = Submitted for Laboratory Analysis 
*** =Not Depicted on Figure 2 
NA =Not Analyzed 

PageS of 7 

Datetrime of Collected OVA 
Collection by Result 

S/I4/95 - 11 :45 loeDuncan 15 
8114195 - 15:20 loeDuncan 10 
8114/95 - 15:'25 loeDunean 5 
8111195 - 09:21 loeDuncan 3 
8111195 - 09:29 loeDuncan 10 
8117195 - 09:24 IoeDuncan 5 
8116195 - 13:25 loeDuncan 10 
8115195 - 14:56 loeDuncan 10 
8115195 - 15:03 Joe Duncan 10 
8110195 - 17:35 loeDuncan . 30 
8110195 - 11:30 loeDuncan 30 
8110195 - 17:25 Joe Duncan NA 



I 
I 
I 
I 
l 
I' 
I 
I 
I, 

I 
t 
I, 
I 
I 
I 
I 
I 
l 

X. SAMPLING METHODOLOGY 

Provide a detailed description of the methods used to collect and store (preserve) 
the samples. Please use the space provided below. 

STAINLESS STEEL SAMPLING EQUIPMENT USED TO COLLECT SAMPLES. ALL 

SAMPLING EQUIPMENT WAS DECONTAMINATED PRIOR TO AND IN BE~EN 

EACH COLLECTION BY AN ALCONOX DETERGENT WASH, DOUBLE RINSE WITH 

TAP WATER, ISOPROPANOL RINSE AND ORGANIC-FREE WATER RINSE. 

ALL SAMPLES WERE PACKAGED IN LABORATORY SUPPLIED CONTAINERS AND 

IMMEDIATELY PLACED ON ICE. SAMPLES WERE THEN DELIVERED UNDER 

PROPER CHAIN OF CUSTODY TO GENERAL ENGINEERING LABORATORIES IN 

CHARLESTON, SOUTH CAROLINA. 

Page 6 of 7 
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I 
I· XI. ~CEPTORS 

any ponds, streams, or 
feet of the UST system? 
Cooper River approximately 1000 feet to the east. 

If yes, indicated type of receptor, distance, and direction on site map. 

any water 

I{yes, indicate type of well, distance, and direction or site map. 

any structures 
located within 100 feet of the UST system? 

If yes, indicate the type of structure, distance, and direction on site 

map. 

any utilities , gas, 
water, sewer, storm drain) located within 100 feet of the UST 
system that could potentially come in contact with the 

Yes No 

x 

x 

X 

contamination? Electrical lines run by Northeast comer of Bnilding 236. X 

If yes, indicate the type of utility, distance, and direction on the site 
map. 

,-;:;---;: 
at a depth 

I 
I 
I 
I 
~­
I 

below land surface in an area that is not capped by asphalt or 
concrete? 

If yes, indicate the area of contaminated soil on the site map. 

Page 7 of 7 
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GROUP 12. 
Tank 1 lank Z 

CH08098 CH08099 
CH08100 

Building 236 

~ 

Tank 3 
NOTRE-3ULATEJ 

(warer) 

\. 

"" "" .--:::!-.,." , GROUP #1 ;:==:::: TanK 4- CHOS1OT 
____ Tank 5 -CHOS108_ CH08109 :==::;..' ____ Tank S-CH0810S 
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:::::-- TanK 8 - NOTREGULATEl (wamr) 

,-. ---,' "" 
"\ 
/' 

Approximate Electrical Une Location 

GROUP:4 
Tank 9 - CH08093. CHOB094 .d' CHOB095 

+ Cooper River ,,1 000 • to the east 

(1) Sample CHOB095 was 111& only grounciwa\llr sample collected. , 
(2) Sample CH08094 was ccllecIed from the 1l'enc.'I wall at a dllplh of 3""'" In a discoIoted area.. 
(3) AU Olher sod samples were IaI<en from beneath the tanks. Approldmately 7 feet below grade. 
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DISPOSAL MANIFESTS 
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ATTACHMENT 11/ 

LABORATORY RESULTS & 
CHAIN OF CUSTODY 



I 
I 
1'­
I 
I 
I 
I 
I 
I 
I!~ 

I 
I 
I 
I 
I 
I 
I 
t­
I 

General Engineering Laboratories, Inc. 

CertifiC!lte of Analysis (C of A) 

Certificares of Analysis (C of A:s) are prescntedin this section. ThcICSUlts and data 
qnaHfi= reflected on these documentS are the same as those found on CI.P Form fs 
(prcsentedin the Forms section). 

The Certific:m: of Analysis contains the fonowing he:ldings: 
Sample ID: Sample description t:a.kcl from chain of cnsrcdy 
Lab ID: This is the laboIatory ideI1tifjcmjon llUIllber-
Matrix: Sample matrix 
Date Collected: Date of sample collection 
Date Received: Date of sample receipt by the labararoIy 
Priority: Inremal statuS of samole EIlIII3IOIlIId. 
Collector: Who collected the smIiple 

The detail on the Certi:ficar.e includes the following: 

Parameter: Analyte archaraca:ristic tested. for in the sample 
Qualifier: Qnalifierused for data inu:rpIcwion 
R esul~- EnaL=ultcl"eachpanum:tc=--- ____ _ 
DL: Detection limit 
RL: Repotting limit 
Units: Units offiDal~ 
DF: Dilution factor . 
Analyst: Initials of analyst wmpeIfarmed the teSt 
Date: Date of analysis 
Time: TIme of analysis 
Batch: Analytical bar.cb.in whicb. the sample was analy2ed 
M: Analytical method used for the analysis of the sample-identified at the 

end of the ICpOIt 
c: COntainer ~-identificd. at theend of the repOIt 

s 
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General Engineering Laboratories, Inc. '. 

Qualifier Deimitions for Bechtel Level C and D 

Section EXlllanation Location 

Inorganics 

'" Duplicate analysis is not within control C of A, Form 1, and EDD 

limit 

+ Correlation Coefficient fol" the MSA is C of A, Form 2, EDD 

< 0.995 
. 

'B Reoorrcd value is >DL and. < RL C of A. Fotml. andEDD 

M Dul)licate Injection precision not met C of A. EDD 

S Reported Method was determined by C of A. EDD 
MSA 

U Pmmctcrmalyzcdbut <DL C of A, Fmml andEnD 
VI Post-Dig spike fol" GFAA out of C of A, EDD, Form V 

control limit (85% - llS%) and sample partZ 

absorb is <50% spike absb 

"'. Control Samole outSide of acceotance limit QCS RePort 
. 

BOLD = Manual Iusertion under the nQ" ColUDUi in LlMS batch data screen. Go 
to the line item, tab over to the nQ". Inert the qualifier where the < was.. .Multiple 
qualifiers can be placed into the column 

May l!,. 1995 
P elofZ 

) 

9 
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Generill Engineering Labontories, Inc.. 
.. 

Qualifier Definitions for Bechtel Level C and D 

Organics -_.'. - - - - - - -

A TIC is suspected Aldol Condensation C of A, Form 1, and EDD 

Product 

C PESTJPCB ID has been confirmed by C of A,. Form 1, and EDD 

GCIMS 
D Value derived by dilution C of A lI!Id.EeD 

.Jl: Out of Calibration Range C of A, Form 1. and EDD 

J Value is non-ZCIO detect and <RL C of A. Form 1. andEDD 

N Presumptive evidence to make a C of A, Form 1, and EDD 

tentative identification of the analyte 
. . .. 

NJ Analyte has been tentatively identified C of A, Form 1. and EDD 
., and the associated numerical value is 

estimated 

P PESTlPCB target analyte with > 25% C of A aiiclEDD,"FiirDl 10 

diff 

U Compound analYZed but not deteeted . C of A. Form 1. andEaD 

X 9ther-:Flag- ---" - e -tJf *0 Form 1; -md EDD 

B Compound. was also detected in the method. C of A. Form 1, andEDD 

blank; 

"'* .0 IDtCOI.SanmIe omsidc. of.acceomnce limit QCS RCIlOIt ... - ..... 

BOLD = Manual Insertion under the "QIt Column in LIMS batch data screen. Go 
to the line item, tab over to the "Qn. Inert the qualifier where the < was.. Multiple 
qualifiers can be placed into the column . 

May 12. 1995 
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GENERALENGINEERlNGLABORATORffiS 

CERTIFICATE OF ANALYSIS 

Cliem: Bechtel 
PO Box 3SO 

Comact: 
0aIc Ridge, TOIIII....., 3783I-IDSO 
Ms. Lori ~lle: 

Project Description:-- - CharJeston.OI 

a:: BECHOO594 

SampleID 

LabID 
Maaix 
Date Collected 
Dille Received 
Priority 

- Collecror 

Parameter Quall/ler Result 

Volatile OrpDlcs 
: Trichloroaifluoroelhane J 
iBTEX liIUlNQjI~ . 6 ilDns -
B~ U 
iElhyIbo.nzate U 
1)I."lhthalene J 

2 

12 
12 

0.1 _.om J 2 

:m_"-amll'''''FXyJeruor------r-- - ---11:8 
anho-Xylomo J 0.7 

.)rpakPnp 

Evoporalive Lou@ IDS C 17 
Wractable 0rpDics 
P~-Aromau: H,drocarbons ·16 il_-
"'_.plnb."., U 390 
Ace .. pbthylomo U 390 

~ U 390 
Benm(alanlltra<eM U 390 
Benm(Jl)pylerle -- U 390 
Bemo(b)tluonnIbaIc U 390 
Baw>(ghi.)peryJcne U 390 
Bomo(k)tluonnIbalc U 390 
Chryseue U 390 
o,'benm(I,blanrhroceue U 390 
l'luaramheue J 43 
~ U 390 
1Ddeoo(1.2.3-c.d)pyrene U 390 
Nopbrh,l ... e U 390 

Pbauaubrene J 110 
I'yn::ne J II 0 

Repon Date: October 06, 1995 

: CH08098 SBS 
:9508388-«3 
: Soil 
: 08/14flS 
: 08/IS/95 
: Rootine 
: Client 

DL 

12 

1 
I 
I 
1 
I 
1 

1 

200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 

RL UDits 

12 ug/kg 

12 ug/kg 

12 ug/kg 

12 ug/kg 

12 ug/kg 

12 ug/kg 

12 ug/kg 

I wt'lI. 

390 ug/kg 
390 ug/kg 
390 ug/kg 
390 '1lg/kg 
390 ug/kg 

390 ug/kg 

390 ug/kg 
390 ug/kg 
390 ug/kg 

390 ug/kg 

390 ug/kg 

390 ug/kg 
390 ug/kg 
390 ug/kg 
390 ug/kg 
390 ug/kg 

La........., c.rtJ/IcaUou 

STATE GEL EPI 
FL EJ7tS6/17294 El747'l117458 
He 233 
SC IOI:1D II15J2 
1N 02!134 
VA IIOlSI 

-' :-WT 99Q1ITl9 

Page 10f3 

DF ADaIJst Date TIme BarclI M C 

1.0 SME 08/24/95 1944 11666 1 1 

1.0 TLD 08(.28/95 lIOS 11823 2 N 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 DDT 08/19/95 1000 71Z74 3 2 

1.0 JCB 08/26195 0239 11625 4 2 
1.0 
IJ) 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 (j.1 

~ 4.J" 

PO 80d0712 ·Ch"rleslon. SC 29417 '(803) 556-8171 • Fox (803) 766-1178 *9508388-ID0 
no 
~~ Prun.eJ. un I,:I;\.:I.:J p;.iper_ 



GENERAL ENGINEERING LABORATORIES '. 

I 
I 
I 

Contact: 
Project Description: 

cc:BECHOOS94 

"~lee(illg lOdll~"S needs u,.irh a ~'isi(mfor Tomorrow. 

Boehle! 
POBox3S0 

CERTIFICATE OF ANALYSIS 

OakRidge, Tennessee 37831-0350 
Ms. Loti Keller 
CharleslDD/CH 

Report Due: Oc!ober 06, 1995 

STAm GEL EPI 
FL E87tS6/17294 E874721r7458 
NC 233 
SC 10120 10512 
TN 02934 
VA OOISl 
WI 999lmg 

Page 20f3 

1~ ______________ S~ ___ k_m __________ ~:_CH __ ~_00_8_S_B_S ____________________________________ _ 

Parameter Qualifier Result DL RL UDIIs DF Analyst Date Time Bab:h M C I Metals Analysis 
Silver 
Am:nic 

I Barium 
Cadmium 
Chromium 

I~mm 
Men:my. 

I 
General Cbem!stry 

Total Rec. Peuo. Hy~ 

u 
U 

u 

u 

0.46 
2.S 

13.5 
0.19 
8.6 
5.9 
4.9 

0.00 

342 

I The following prep procedures were performed: 
GC(MS Base/Newral Compounds 
ICP 

1Men:my 

Surrogate Recovery 

I 2-FluolObiphenyl 
NiIlDbenzl:ne.dS 

I 
p-T~yl..n4 
1,2-DichloroetbJme.d4 
1,2-DiclJlometbJme.d4 
Bromof1uorobenzene 

I BlDJDOf1uorobcnzale 
ToIuene-dS 
Toluene-d8 

I Bromofluorobenzene 
DibromofllJ<lTO!llClbane 
Toluene-d8 

I 
I 

Test 

M610. 
M610 
M610 
TCJ'PE.MSV 
TCTI'll-MSV 
TCJ'PE.MSV 
TCTFE-MSV 
TCfl'B.MSV 
TCfl'B.MSV 
BTEXlNAP-8260 
'BT.I!X/NAP-8260 
BTEXlNAP-8260 

0.46 
2S 

0.20 
0.20 
030 
22 
5.0 

0.02 

12 

Pen:ent'il> 

98.8 
75.4-
131. 
lOS. 
105. 
94.4-
94.4-
95.6 
95.6 
110. 
116. 
106. 

7.8 mglkg 
17.5 mglkg 

2 mglkg 
2 mglkg 
2 mg.Ikg 

5.8 mglkg 

17.5 mg.Ikg 
o.m mg.Ikg 

12 mg.Ikg 

Aceeptable LImiIs -

(36.0 - 114.) 
(23.0 - 120.) 
(51.8 - 135.) 
(70.0 - 121.) 
(70.0 -121.) 
(74.7 - 118.) 
(74.7 - 118.) 
(81.0 - 117.) 
(81.0 -117.) 
(80.0 - 120.) 
(80.0 - 120.) 
(80.0 - 120.) 

1.0 ISS ~f22J95 1230 71339 5 2 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 BBJ 08J2419S 1824 71296 6 2 

1.0 CAM 08f22J95 1130 71459 7 ~ 

CPU 08l24f)5 1430 71625 4 
DVW 08119195 1~10 71339 8 
BBJ 08f22J95 1600 71296 6 

25 

• POBox 30712 • Charlesron. SC 29417 '(803) 556-8171 • Fox (803) 766-1178.9508388-03 • 
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GENERAL ENGINEERING LABORATORIES 

I 
I 
I 

CliC1lC 

Comact: 
Project Descrlptilm: 

cc: BECHOO594 

,vleet;ng wday's needs H'ir" a l:isi(JIlfor rnm()rrou-. 

CERTIFICATE OF ANALYSIS 

Bechtel 
PO Box 3S0 
OakRidge, Termessce37831-0350 
Ms. Lori Keller 
CharIestDD/CH 

Report D8Ie: Ocrober 06, 1995 

: CHOS098 SBS . 

~c.rur ........ 
STATE GEL EPI 
FL EB7IS61B7294 El74771S1451 
Ne 233 
sc 10120 Ims:! 
1N 02934 
VA oom 
WI 9998!7JO 

Page 3 of3 

-------------------------------------------------------I M=Method 

Ml 
M2 

1
M3 
M4 
MS 
M6 

IM7 
M8 

Method-Description 

EPA 8240 oxllmded 
EPA 8260 
EPA3SS0 
EPA 8270 
EPA6010A 
EPA 7471 
EPA 9071 
EPA30S0 

I C = Container Lab. Container ID RefereJH:e ID 
-~,----------~~==~~--~==~~----------------------------------

9508388-03.G2 CH0809801 
9508388-03.01 CH0809802 1C!2 

I
Nores: - -
The qualili= in Ibis IepOIt are defined as foDDws: 
I indicares pmsence of malyte between DL (Detect Limit) aDd RL (Repon Limit) 
U inclicabos pmsence of analyre < DL (Detect Limit) 

I 
IDIIIa reported inmasstmass units is reported as 'dry weight'_ 

This clara repon has been prq>amd aDd:eviowed 
lin occ:onlance wiIh General Engineering I..aboraJories 

standard opewiDg procedures. Please cfir= 
any queslions to your ProjectMauager. Valerie Dw at (803) 769-7391. 

I t;~«~Q 
ryticalRepmfS • 

I 
POBox 30712 -Charleston. SC 29417 '(803) 556-8171 - Fax (803) 766-1178 ~S08388.Q3. o PrinlCtf.;on 1\.'C~~t..'\I p:lp.-r. 

26 



GENERAL ENGINEERING LABORATORIES 
ht -,.crT M 

STAlE GEL lIP! 
FL 1171M'72M Bl'l4'l2ll74S1 
NC m 
SC 

1_ 
lC1512 

IN -VA GOIS! 
M • l __________ ~----__ ~~CE=R=~rn~lc~~~TE~O~F~AN~AL~~~S~~~----~~~~--__ ___ 

l 
l 
l 
l 

CieDI: IIecIuU 
POBCIlt350 
00klUdp. T_=ee37831-1I3SO 

CamacI:---- Ma.l...tx.u. ----- . -
PmjIIClD- 'p" !' ChorI_a 

SompiaID 
LobID 

.: 9501318 D3 RAIl CHIII098 SBS 
:9501318-12 
: Soil 

DuoCaU...... :08Il<4IJS 
Duo Recomd : 08I1519S 

-PrimiI¥ : llawiDa 

Pip 1012 

l~~~==~Qa~C~::-~r~~R~_~.~===:np=·=t==~==~~~~~~~~~~~~ ..!aaullll DL RL 1hdIs DF AuIJst Data TIlDa BaIcIa M C 

lVoIaIIII 0 •• aa 
nulllitN .... "Pt-6 .. · 
lie U 12 1 12 IIIIkI 1.0 nD 08129/95 1856 71823 1 1 

l= U 12 1 12 IIIIkI 1.0 
U 12 1 12 IIIIkI 1.D 

T .... U 12 1 12 IIIIkI 1.0 l--,.a-XY-.. u 12 1 12 IIIIkI 1.D 
ClllllNtY" U 12 1 12 IIIIkI 1.D 

OrpadcPnp 
BnpGIIIIiYe Laa. 105 C 17 1 1 wt'Io 1.0 DDT 08Il9/95 1000 71919 2 N 

Tilt Pac:aat1rt A ,trIM LIIIdII 

Brrm6 • I III B'l'BDW'..QO 106. (8Ii.o -120.) 
Dna Wi fJac *- B'l1!XIW'..QO 102. (80.0 - 120.) 
Tnlnrr-dS B'l1!XIW'..QO 99.5 (80.0 - 120.) 

- - --

M.MidIGd Me 1 DwwIJ*' 
- Ml EPAI2Sl 

M2 EPA 3550 

C.o-' , • LIlt. ca ItW m 
C1 95013.1 U.Dl CHODIOI 

PO Box 30712 -Charle:;IOII,SC29417 -(803)S~171 -F .. (803) 766-1178 *9508388-12'" 
_..f'!I>: _..--

... " 
) 
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GENERAL ENGINEERING LABORATORIES 
,Weering roda!"'s needs Irifh Cl l-*is;oll for to/1lorrau,". 

CERTIFICATE OF ANALYSIS 

C1icm: BecII!il 
PO Box350 
OakRidge, Tennessee 37831_mSO 

Comact:--- Ms.LariKeller ------- -- -
Project Description: CharlesIDn/CH 

ce: BECHOOS94 Repent Dare: Oc:mber 06, 1995 

STATE 
FL 
NC 
SC 
TN 
VA 
WI 

GEL 
EI11S6/I'1294 
233 
10~ 
02934 
OOL51 
99981AJ9 

m 
EB74'11JS7451 

10S12 

Page 20f2 

1 _______________ S~ __ ~ ___ ID __________ :_~_O_83_8_8-m __ ~ __ O_CH_~ __ OO_8_SB_S ________________________ ___ 

C = ColIl:llner Lab, Container m Referenc.m 

I 
-Nores: 

I The qualifiers in this repDtt am defiDed as follows: . 
J jndj"","" presence of analyre between DL (Dew:t Limit) and RL (Repon Limit) 
l! jndjcares presence of analyre < DL (Dew:t Limit) 

I 
I~reponed inmass/mass IIDiIs isreponod as 'dzy weight'. 

-TllrdaaL taponhas been prepamd andHViewed -

1m accardaDce with Gene:al Fngineering l.aboraIDIies 
standaxd openuing pzocedures. p~ direct 
any your Project . Davis 

I~~~~~ 

I 
I 
I 
I 
,~ 

I 
POBox 30712 'Charles[on. SC 29417 '(803) 556-8171 'Pax (803) 766-1178"9S~388_12" 

~-t:.... Prink" :111 ~'\.~~ku p;lp:'r. 

45 
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GENERAL ENGINEERING LABORATORIES 

STATE GIL JilII 
.\I~ef;lIg mtiu.r 's ",!~ds wi,,, " ";sitm for wmurrow. la' .... 'Cam " 

I'L _ II'UI2II74SI 
NC 2SS 
Ie lOUD UIII1 1N _ 

-f~"-! _________ ~CERTIFI~~~C~J1~TE~O~F~AN~AL~;y!!S~IS~ ___ , ~:ii"'~.i~ •. 1%:11.:._ . .:.-.-.. -<--

.'~; ... ~ :r.2. ,..:::.,JQ:-t.~ - ,,,,, ... 

1 

1 

'""' I 

IIecbIIII 
POBoxl5O 

c­
I'lojctD it L •• 

Ooldlldp, T= .37831-03$0 
}.fa. Lori J[oIIIr 

l"hor!.-c:H 

cc: BSCili0)594 hpartDa: 0cIDt. 06, 1995 

s-pieID : CIIiiUW SBS 
LIIIID :9501311 04 
Maaix : Sail 
DutrA I I :0811~ 
DutRecomd : 08/1S,95 
Pricdly :R-a. 
CoDe I I :Ciem 

'-- QlIdIlIr .... 1)L 

1011dl1 Orpata ~ 1 1 11 
1I1E%_::"W '_.6Jr..r 

PIp lof3 

RL UIIIII 1)1' ~D.- TIllIe B8lda M 

11 1IIikI 1.0 SMJ! 0IJ'.2AH$ 1739 11M6 1 

C 

1 

--IDe U 11 1 11 1IIikI l.G TLD 0IIlIIJ5 1133 11823 IN 
.-.a.- u 11 1 11 1IIikI l.G 
,-,Md U 11 1 11 1IIikI l.G 

'lT~ 1 8 1 11 1IIikI 1.0 

--~ U 11 1 11 1IIikI 1.0 
1II1III>JC~ U 11 1 11 1IIikI l.G 

-OrpmcPnp 
'Ey', I lliva t-o 105 C 13 1 1 wl1Io l.G DDr 0811985 1000 7121 .. .m III III 01 3 

., 
PIIlJ :1. ~ ll)dlourillla ·16 u.. 

,~ A F 't U 380 , , 190 310 1IIikI 1.0 1CB IIIJ2I.95 1145 11625 
:A ,II, ... 

,. .! 
~ &.Ia(1<) I ... 
'&.Ia(~ 

. BIma(t)ft t • 
B w(pi)plll ~ ~ 

IB ' (Jr)l • c.,.. 
DIll (a,la)at • 

-I=-
~ MIt,·, 'I • In t_ 
I'yz-. 

.. ~ 

U 380 190 310 ...nra l.G 
U 380 190 310 ...... 1.0 
U 310 190 310 1IIikI 1.0 
U 380 190 310 1IIikI 1.0 
U 380 190 3tO .. 1.0 
U 380 190 310 .. l.G 
U 380 190 310 .. l.G 
U 380. 190 310 .. 1.0 
U 310 190 310 .. l.G 
u 380 190 310 ... 1.G 
U 380 190 3tO ... l.G 
U 380 190 310 ... l.G 
U 380 190 310 ... 1.G 
U 380 190 310 .. 1.G 
U 380 190 3tO ...nra 1.0 

PO 80030712 tClwleJron. SC 2941i '(803) 556-8171 'Fax (803) 766-1\78 *9508388 04. -U ''ri.",:"a !.It , .. '\.}" ...... " ('Op..T. 
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GENERAL ENGINEERING LABORATORIES 

, 
I 

Comact: t Project Description: 

cc: BECHOO594 

lvleecillg wduy Os neecls 'ric/r Cl loision jt),- rotllorrouoo 

CERTIFICATE OF ANALYSIS 

Bechrel 
PO Box3S0 
OakRidge. Tennessee 37831..Q350 
Ms. Lori Kdler 
Charleston/CH 

RcponDan:: Oc1Dber06, 1995 

1--- SampleID : CHOS099 SBS 

r4arame~r QuaUfler Result 

etals ADalysis 
SUver U 0.44 ,= U 2.4 

8.6 
Cadmimn U 0.19. 
Cbmmium 4.4 

t~Uun B 21 
U 4.7 

Mercmy U 0.02 r;.neral ClIeDllsl:ry 
TOI8l Roc. PeIrD. Hydnlcarlxms 341 

,. 

be rollowlDg prep pro<edIIres were performed: 
'-OCJMSBaselNewral Compounds 

ICP 

IM= 
Sorroga~ Reamry 

2-FIuorobiphenyl 
N"lImi>oll2eDe-d5 

l·rl:=m~M BromofillDfOben7.mID 
To1uc:nH8 

I Bromofiuarobemme 
. Dihmmofluommerbme 
T0Jume.d8 , 
M=Metbod 

Test 

M610 
M610 
M6lO- --­
TCTFB-MSV 
TCTFB-MSV 
TCTFE·MSV 
BTEXJNAP-8260 
BTEXlNAP-8260 
BTEXiNAP-8Z60 

DL RL UDils 

OM 2 mglkg 
2.4 16.& mg/kg 

0.20 2 mg/kg 
0.19 2 mg/kg 
0.30 2 mg/kg 
2.1 5.6 mg/kg 
4.7 16.8 mgJkg 

0.D2 0.03 mgJkg 

11 11 mgJkg 

PerceatS Acceptabl,\ LImits 

88.6 (36.0. 114.) 
74.8 (23.0 ·120.) 
84.4 (51.S -135.) 
99.2 (70.0 c 12l.) 
92.0 (74.7 - 118.) 
92.8 (81.0 - 117.) 
94.6 (80.0 - 120.) 
1l1. (80.0 • 120.) 
98.2 (80.0 -120.) 

EPA 8Z4O C&1aIIIed 

STATE GEL EPI 
FL ES7156i8'l294 ES74771114SS 
NC 233 
SC 10120 II1S82 
TN 02934 
VA 00151 
WI 999arn9 

Page 2of3 

DF ADalyst Date Time Batch M C 

1.0 ISS 08/22195 1232 71339 5 2 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 BBJ 08/24/95 18Z7 71296 6 2 

1.0 CAM 08/22195 1130 71459 7 Z-

CPU 08/24/95 1430 71625 4. 
DVW 08/19/95 1010 71339 8 
DBJ 08f).2f95 1600 71296 6 

28 
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GENERAL ENGINEERING LABORATORIES 
.. 

Client: 

=BECHOOS94 

CERTIFICATE OF ANALYSIS 

Bechlel 
PO Box 350 
OakRidge, Terwssee37831-0350 

.. Ms. Lori Keller 
Charleston,OI 

Ropon Date: 0ct0ber06, 1995 

: CH08099 SBS 

LabonlGry CcrIUlcaIIons 
STATE GEL EPI 
FL EI7156/87294 EB74W874S& 
NC 233 
SC IOl2D 10582 
"IN 01934 
VA 00151 ua oaaprng 

Page 30f3 

--------------------------IM=Method 
M2 
M3 

I-~~ M6 

M8 ,

M7 

v= Container Lab. Container ID 

9508388-04.02 
9508388-04.01 

Method·Descripl\on 

EPA 8260 
EPA3SS0 
EPA 8270 
EPA6010A 
EPA 7471 
EPA 9071 
EPA3OS0 

ReferenceID 

CH0809901 
CH0809902 

E 
qualifiers in Ibis tepart are defiDcd as follows: 

r indicara JD1'SI'III'O of aualyte between DL (Deect Limit) and RL (Report Limit) 
indicates JD1'SI'III'O of analy!e < DL (DeIec:t Limit) 

ram reponed inmass/mass 1IDiIs is reponed as 'dry weight', 

'\us data report has been prepamd andreneweel 
~' 8I:COIdauco wiIh Gcuenl Engineering Laborarories 
w~ opaaIiDgprocedwes. Please direct 
W;;; questions to:Your ProjectMmager, Valerie Davis at (803) 769-7391, 

-a.$#~~ 
I 
J.. 
I 

POBox 30712 'Charleston, SC 29417 '(803) 556-8171 • F .. , (803) 766-1178*9508388-04* 
ft> t..J Prin1l.'tJ till n.. ... ,.ck:d ~IJI.:r· 
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GENERAL ENGINEERING LABORATORIES 
"/~tr;"g lmlu)"s 1I~f!ds Willi tll-'isim, jor tntnorrou-. 

BICbIoI 
POBox3S0 

CEkI'lFICATE OF ANALYSIS 

00tRidp. T_men 37831-0350 
MLJAiJC.u. 

i -
r-., cc: BECBC0594 

Salplem 
Labm 
MIIdx 
DIa CoIJected 
o.hceiftd 

I ~ 
Co1leclar 

Pail QadJIr a-It 

. r. ... 0rpIIIa 
. I11'EZ _N.""",,_. 6 u-s 

B • U 11 
-:~ U 11 

'IN,! 'dne U 11 
Tw­

~_IIIIlI*8-Xyitas 

Ianbo-Xy_ 
. OrpdcPnp 

J 
U 
U 

1 
11 
11 

: ~-44lW) CBOI099 SBS 
: 9:508318-13 
: Soil 
:081105 
:OBI1!519S 
: RauziDe 
: CIirm 

DL 

1 11 '" 1 11 1IIikI 
1 11 1IIikI 
1 11 1IIikI 
1 11 IIIIkI 
1 II IIIIkI 

.'1 .... 'cw ... __ 
STAtZ GEL 
rL an~ 
IIC 2D 
Ie 101211 IGSn 'IN _ 

VA. 0lIl51 M ,.. 

1.0 11J) 08fl919S 1955 71823 
1.0 .. 
1.0 
1,0 
1,0 

1.0 

1 1 

~Bnpandftt-.l05C 13 1 1 wt'Io 1,0 oor 08I1919S UlOQ 71919 1 N 

... .....,~JLi!to .. ) 
i 
\Jh lIP "'. AI + 

Db' thy ""we 

M.M8IIIad 

'M1 
- M2 

~.C1 
.\ 

LU.Capte' m 
950l3Il-13.01 

~ .. 
1112. 
110. 
91..4 

. . 
BPAII240 
BPA3550 

A 2 CINe LIIIlIII 

(10.0. 120.) 
(10.0-120.) 
(10.0 .120.) 

POBox 311712 'CbarICSIDD- SC 29417 '(803) SS6-8171 'Fax (803) 766-1178 0'J50B3I8-13. -
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Comact: I Project D=rlptiou: 

. ce: BECHOOS94 

GENERAL ENGINEERING LABORATORIES 
;~/eeTillg roday's Heeds H'id, " ,';.\';011 for umwrrml". 

Bcciuel 
POBDX3S0 

CERTIFICATE OF ANALYSIS 

OakRidge. Term"", 31831-0350 
Ms. Lorl Keller 
CharlesumICH 

ReponDare: October06,199S 

STAll! 
FL 
NC 
SC 
TN 
VA 
WI 

SampleID : 9508388-04 RAG CHOS099 SBS 

GEL 
EI7lS6/I'l294 
233 
Im2ll 
02934 
00151 .·rna 

EPl 
El7471117458 

10SlZ 

Page 2of2 

J 
~~--------------------------------------------~~---I C = Container Lab,Conl8inerID Reference lD 

The qualifiers in this report are defined as follows: I
NDIeS: 

r indicares presence of anal}'te between DL (Detect Limit) ami RL (Repott Limit) 
U inrficares presence of anJ!yre < DL (Derect Limit) t . 

I~reponed in~ IIIJils istepOrlCd as 'dry weigh( • 

E
'fwaar& report has ~ .........,.tamimviowed 
• accordance wiIh Geucrai Engineering LabaraImies 
standatd apezaDng procedwes. PIaase ditect 

Imy~~:Project7~27391' 

rRepottS 
I 
I 
t 
I 
~ 
I POBox 30712 ·Chorl."DD. SC 29417 '(803) 556-8171 'F"" (803) 766-1178 "9508388-13* 

ft' V Print .. hJ!'II n.·I.'ych:d ~r. 

47 



GENERAL ENGINEERING LABORATORIES 
'. 

M~tlin.~ {(Jdu~"s III:td.'i ll-ilil " l';.'i;tlll for tmlllJrrmr. 
1 b ....,CriT 

STAm ClI!L 
PI. 1!171~ 
iii: m 
SC 1_ m _ 

l:~ ________________________ ~ClJr~~In~I~~~'I~E~O~F~AJN~~AL~~~S~IS~ ______ ~~~~ __ ~.u.I1al:'D'L-____ ___ 

IAAJK.:z', G:l.='~tr":. ~,".&.tc. 2'!C. 
- -I" l =~ -c .. :E:~~ a.;~<;. ,. , .. 

OIklldp. ~.=_. 3783100350 
CcaIIc:c ML Lad ICak l PJoject Des iJ' II n...w1lMilCH 

PIp lot3 ex:: BECHIlIIS94 ..... 0.: 0cIDb0r06, 1995 

9r------------~-----------------I s.apIo m : CHlJllIlO SIS 

..... , 
Lob m : 9SOI3II 05 
MIIIix : Soil 
D.-em J : 0IIMt95 
DaIa Roo:eived : 08I1$/'J5 
Pdari!y : IIaaIiDa 

l Co"'"*'" : CIiIIIl 

~---------------------------~---~---~~~~ ~ QaaIIfIer a-Jt DL IlL 11JIIIa DJ' Aulpt D-. 'n.. IIIIIda M C 

,. ~oIadIa 0rpIIIcs 
'1~ J 1 11 11 lIIit& 1.0 $ME IItIl4o'JS 2016 71666 1 1 

1ITE% _!t'4*J«d_ .. 6 iIMfLr 

) 

~J.ezew U 
I~ U 

11 
11 
11 
5 

11 
11 

1 
1 
1 
1 
1 
1 

,11 lIIit& 
11 .. 1.DtlJ) 01/1.9," 0000 71823 2 1"",,,\ 

1.0 
N.,...,.,Ire U 

'" Taluala J 
1-IIIClJ*&-XyleMl U 

. ,. crdIo-~ U 
~Orp8IcPnp 
,~ 

E. p.MiftLauO 105 C !I.D 
,~ e .. 0rpDk:a . 
PoIJ t!C', .. ~H,.a:""'.16 __ /' "en l' ,,- • U 370 
iA_rophdayJaa U 370 
~ U 370 

:...1lezo(a)&tw.no U 370 Bcaza(.... U 370 
Baau(b)ftM "-W U 370 

~ Bom:o(abI)payIena U 370 
. ~l""i I'" U 370 
. Qz,.- U 370 

Dibeazo(U)rtd '1CIIiiO U 370 

~~=. U 370 
U 370 

.~ U 370 
U 370 

PI , .. U 370 
U 370 

1 

l!IO 
190 
l!IO 
l!IO 
l!IO 
l!IO 
l!IO 
190 
l!IO 
190 
l!IO 
l!IO 
190 
l!IO 
l!IO 
l!IO 

11 
11 
11 
11 

1 

3'lO 
3'lO 
3'lO 
3'lO 
3'lO 
3'lO 
310 
3'lO 
3'lO 
3'lO 
310 
3'lO 
3'lO 
3'lO 
3'lO 
3'lO 

lIIIkI 1.0 .. 1.0 .. 1.D .. 1.0 

Wl1ro 1.D DDT IIII1'H5 1000 71274 3 2 .. 1.0 JCB 01/1.9," 1813 71128 4 2 .. 1.0 .. 1.0 .. 1.0 .. 1.0 
1IIit& 1.D 
1IIit& 1.D .. 1.D .. 1.0 .. 1.0 .. 1.0 .. 1.0 .. 1.D .. 1.0 .. 1.0 .. 1.D 30 

POBox 30712 °ChlrlaIOll.SC29417 0(803) S~171 ° Fax (803)766-1178 ~ 05" 
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~ i'II' '- I 
~ I GENERAL ENGINEERING LABORATORIES 
'::' 'f - c: 7 ' . 

~ '" ~ 0 -, ~-t TO\l\~~-

IWeeting ItJday's /leeds ~"'i{" " d.lii"" for tomorrow. 

CERTIFICATE OF ANALYSIS 

Bec:hrd 
PO Box 350 
OakRidge, Te:nnessee37831-03S0 
Ms. Lorl Keller 
CharlesumJCH I PJojcct Description: 

cc: BECHOOS94 ReponDaJe: Ocrober06, 1995 

I SampleID 

Parameter QuaillJer Result 

EetaJs ADalysis 
U 0.42 Silver 

S-
U 2.3 

22.4 
U 0.18 

Chromium 13.2 

r~ 
B 3.8 
U 45 

0.04 f;eral Chemistry 
ota! Rec. Petto.. Hydrocarbons 359 

'b 

a.. roJlowlDg prep procedures were perfOrmed: 
I\CJMS BaselNeuual Compounds 
'rCP 

r " . 

t.~.~ Test 

M610 Fmobipheny1 
1IlD~ M610 

(Tezplumyl-d14 M610" 
,2-Dichloroer/ume-d4 TCTFE-MSV 
romofluombenzenc TCI'FE-MSV 

E~4 TCfFB..MSV 
mofIuorobcm=e BTEXJNAP-8260 

iIxomofluommetbme BTEXJNAP-8260 
Tol~4 BTEXJNAP-8260 

(=~ahod 
II 
~ 

: CHOBl00 SB~ 

DL RL UDlts 

0.42 2 mgIkg 
~ 16.2 mgIkg 

0.20 2 mglkg 
0.18 2 mgIkg 
030 2 mgIkg 
2.0 5.4 mgIkg 
45 16.2 mglkg 

0.D2 0.03 mgIkg 

11 11 mg/kg 

Percent'lI> Aeceptable LImi1s 

88.6 (36.0 -114.) 
71.0 (23.0 - 120.) 
82Jj (S1.8 -135.) 

103. (7O.D -121.) 
92.4 (74.7 -l18.) 
98.8 {8LO-117.) 
104. (80.0 -120.) 
111. {80.o - 120.) 
109. (80.0 -120.) 

Mahod-DesaiptloD 

EPA 8240 exterKlcd 

l.ahor.IIary Ca1IIJCIII .... 

STA1ll GEL En 
PI. E!71S6/I1294 El74'12J174S1 
NC 233 
SC 10120 !D5IZ 
'IN 02934 
VA 00151 
1IIl 911!lUX19 

Page 2ot3 

DF Analyst Date Time BaII:h M C 

1.0 ISS 081.22/95 1237 71339 5 2 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 BBJ 08124195 1829 71296 6 2 

1.0 CAM 08/12/95 1130 71459 7 2 

MBB 08(25/95 1800 71728 4 
DVW 08/19/95 101(1 71339 8 

,DB] 08tZ2I95 1600 71296 6 

31 
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GENERAL ENGINEERING LABORATORIES '. 
La........." Ccrlllkadoas 

STATE GEL EPI 
Meetillg wday's lleeds 1dlll tll'i.'iiollj'or UJmnrrmt". 

FL EJ71S6/81294 E374721B74S1 
NC 233 
SC 10120 10S12 
TN 02934 1 ______________________ ~CE==R=T=ll~'l~C=~=TE~O~F~AN~AL~~~S=IS~ ______ ~~A~~~~~~~L_ ____ __ 

a· 
I 

Conract: 
PmjectDescrlplion: 

cc: BECHOOS94 

Bechtel 
PO Box350 
OakRidge, TeDIIOSSee 37831-0350 
Ms. Lori Keller 
CbarleslDD/CH 

ReportDare: October 06, 1995 

SampleID : CHOS100 SBS 

Page 30f3 

I 
--------~---------------------------------------------M=Method 

1M2 
M3 

I 
M4 

.MS 
. M6 

M7 

IM8 

I C = Container 

C1 
C2 

I 
Notes: 

Lab.ContainerID 

9508388-05.01 
9508388-05.112 

Method-Description 

EPA 8260 
EPA 3550 
EPA 8270 
EPA6010A 
EPA 7471 
EPA 9071 
EPA3050 

ReferenceID 

CHOB10002 
CHOB10001 

I
The quaIifu:rs in this Icpart are defined as folJows: 
r indicates pIeSaIICe of aualyte between DL (DeIoctLimit) and RL (Repon Limit) 
U indicates pIeSaIICe of aualyte < DL (Deb:ct Limit) 

[llIIrepomd inJlllSS/.mass IIIIiIs is.repomdas 'chy weight'. 

This daIa Icparthas been prepared and reviewed 

f.
in acco:dance wiIh General Engineering LaboraImies 
tandatd opezaIing procedures. Please direct 

lIlY qw:sIiIms ID your PmjeclManager, Valezie Davis at (803) 769-7391. 

le~d'?dk!k 
I 
~ 
II POBox 30712 • Charl""ton. SC 29417 '(803) 556-8171 'Fax (803) 766-117S.9508388-05* 

32 ) 



GENERAL ENGINEERING LABORATqRIES 
LIP .....,c. n Ieee 

l"leerillg wduy's IJtl!ds "'it" a l'i.siml for /lJllIorrrm', 

CERTIFICATE OF ANALYSIS 

CJiom: IIecIud 
PO Bax 350 
00kRidp, '11'111= __ 37831-0350 

MLLadIt..a. 
P10jIcl D i' n 

cc:BECHD11594 

STAn 
PL 
Nt: 
Ie 
'IN 
VA 
JII 

GIL 
III1UIoII'I2M 
211 
IIII2D -lIOI$I 
"nT!! 

ICIID 

PIp lof2 

~----~~-------------------------------------------------------------------------SI!DpIe lD 
LablD 
MaIm 
DIIIo CoUectert 
DIIII Received 
P:iariJy ---------------- ---COiiictar 

"V ..... OrpUI 
iBTEr _NGp!::H_. 6 iranI-
B U 

-;J!lb:11 U 
~'¢d U _ J 

11 
11 
11 
3 

_' __ ~'" U -- 11-
'CIIIbD-X,.. U 
~""'Prwp 

11 

: 95011311 OSlAOCH0I100 SIS 
: 9508311-14 
: Soil 
: 08114195 
: 08I1S19S 
:RaUIiaa 
: Clicm 

DL 

1 
1 
1 
1 
1 
1 

11 .. 
11 .. 
11 .-
11 .. 

-11 liliiii 
11 .. 

1.0 TLD 08I2919S 2Q'l3 71823 1 1 
1.D 
1.0 
1.0 
10 
1.0 

, Ii i Mif.LaD.IOSe 9.0 1 1 .. 1.D DDl' 0IIl919S 1000 71919 2 N 

is.m.aaR fa, 

!"':az "c. n 

iDii "' ""'-T,,'" dI -, 
'M ........ 

~ Cl 

'1 

1 

T .. rw-t~ .. p' hlru.Jla 

B'I'BXAW'-82&O 101, (IO.D - 1211.) 
B'I'IXINAP-82&O 102. (10.0. 1211.) 
B'I'BXAW'-82&O 105, (10,0 - 1211.) 

M'f3 a ' Deal,.,. 
IPAI2dO 
IPA3.530 

LM..C-,·'-m m 
950II3II-14.61 CHIIIl0002 

POBox 30712 'CIIIIlIesIOll. SC 29417 '(803) SS6:8171 'F ... (803) 766:1178 "950lI38l-14-

"'"' ~ ''nnRaJ I'" n.~~-... kd ~., 
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GENERAL ENGINEERING LABORATORIES 

I 
I 
I 

Client: 

Project Description: 

cc: BECH00594 

. "vIeetillg today's !leeds ldr/r II l'isioll/lJr tomOrr(}\I', 

CERTIFICATE OF ANALYSIS 

Bechrel 
PO Box 350 
OakRidge, T_ ... 37831-0350 
Ms. Lori KeIIer 
0mIestDD/CH 

Repon Dare: October 06, 1995 

SampleID : 9508388-05 RAG CH08100 SBS 

Ubonblry CertIfica1Jo ... 

STAn! GEL EPI 
PI. ES7I56I81294 El74121874S1 
NC 233 
SC 10120 10st2 
TN 02934 
VA 00151 
wr 9998!7?!J 

Page 20U 

I, '-------------------------------------------------------C = Container 

I 
Lab. Container m Referem:e m 

Jfotes: 
Ir.he qualifiers in Ibis report are defined as follows: . 
II indicates 1'== of analyre berweenDL (Detect.LinUt) and RL (Repon.LinUt) 

U indic'l"$ presence of onalyre <DL (Detect Limit) t ' 

ryticalReponS 

I 
i 
I 
I 
I 
• POBox 30712 'Cborleston. SC 29417 '(803) 556-8171 'Fox (803) 766-1178*9508388-14* 

. ~. :'i ~I ~r. 
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TANK 4 
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GROUP #1 
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GENERAL ENGINEERING LABORATORIES 
STA'D! GI!L Dl 
FL ~ 117472/1741 
He m :rc 101» _ 'IN _ 

T CERtIFICATE OF ANALYSIS VA GIIlSI 1----__________________ ~~~~~~~~~~ ______ ~Mfi __ .. m?ML_ ____ __ 

1 
1 

Conrrs: 
...... -0 " 6_"-- ; % 

a::BECHIlO594 

BocbIIl 
POBalt~ 

0IkRidp. ~"'_37131.Q3$O 
MI. L.tXlltr 
Om:! .ca 

RIparlDa: OcIDboros, 1995 

TAo..,'<", = ": I G.z.~r...f::1., SL..;.&, :...:.~ 
_ .::.=-.!-~iL -~ ,- ~ -

Pap loll 

~r_--------------------~------------~-----------------I SIIIIpIa m ' : CHOIl07 SIS 
Labm :~ 
MIIri% : Soil 
0... CaJlrw' : 01/17/95 
0.. hceiYed : 01/11/95 
Priarily : RaaIiae 
Co!!ecmr : Clioat 

DL IlL U. 

B . 1.0 TLD 0813185 0128 71967 1 1 

') 

u 
U 
I 
I 
I 
I 

11 
11 
1 
9 
1 
1 

2 
2 
2 
2 , 

11 1II/ta 
11 1IIItI 
11 1IIItI 
11 .... 
11 1IIItI 
11 .. 

1.D 
1.D""'\ 
1.D 
1.D , 1.D 

7.0 1 1 wt1ro 1.D SIP 0813185 WO 71934 , 2 
:&11 tNe OIS ..... 
,''''''''Tie-.......... BII."",.".""" rI. ___ = ·1.;'-
IMsd&' '1,'_ U· 350 . , 

1M 11' ,'I' U ~ 

• ( ' U ~ 
4' =a s' It " U 350 

..... ' • U ~ 

aaza(.)w'" u ~ 

~ U ~ 
JI-(1:-)n e' U ~ 

3 (shilpIry' U ~ 
I 1)' __ * U ~ 
0.,.. U ~ 
~a,h) , U ~ 

1Dat ,.. U ~ 

FIw&_ U ~ 

,lid O-,,...~ U ~ 

f...,...' U ~ 
..,.,,_ U ~ 

~ 

110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 

330 1IIItI 
330 .. 
330 .. 
~ .... 
330 .. 
330 .. 
330 .... 
330 1IIItI 
330 .. 
330 ... 
330 1IIItI 
330 .. 
330 .. 
330 1IIItI 
330 .. 

.330 .. 
330 1IIItI 

1.D W AM 0IIl9I95 1517 
1.D 
1.D 
1.0 
1.D 
1.0 
1.D 
1.0 
1.D 
1.0 
1.D 
1.D 
1.D 
1.D 
1.D 
1.0 
1.D 

POBox 30712 ·Charleston. SC 211457 '(803) S36-8171 '!'u (803) 766-7178 "9508409-05-

--- . 

71810 3 2 
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'. 
GENERAL ENGINEERING LABORATORIES 

LobonIor7~ 

STAtE GEL EPI. 
JWeeti"g coday's needs Willi a "'isioll/or tl1l1wrrow. 

FL E871S6/172!14 El74T.!ll74S1 
NC 233 
SC 10I2J 105C 
1N 11:2934 

CERTIFICATE OF ANALYSIS VA 00151 ~~, ______________________ ==~~~==~~~~~~ ______ ~~KumUL ______ _ 

I 
I 

cc: BECHOOS94 

I 

Bechr.r:l 
PO Box 350 
OakRidge, Tennessee 37831-m50 
Ms. Lmi KaDer 
Chad<StOD/CH 

ReponDate: OcIDberOS.1995 

SampleID : CH08107 SBS 

Psg" 20C3 

-----------------------------------------------------------------Parameter 

IPyrcne 
QualIIIer Result 

u 350 

IThe folJowlDg prep procedures wen performed: 
GC/MS BaseINOIIIr.Ii Ct>mpounds 

II Surrogate Recovery 

IM=Metbod 

Ml 

1M2 
M3 

Ie = Colltalner 

I 
I 

Test 

M611l-BECH 
M61Il-BECH 
M611l-BECH 
B'I'EXiNAP-82.60 
lITEXJNAP-82.60 
BTEXJNAP-82.60 

Lab. ColIl:IiDer ID 

9508409-05.01 
9508409-05.02-

DL RL UDits DF ADaIyst Date Time Batch M C 

180 350 ug/Jcg 1.0 

DDT OSf1.llS5 2300 71810 3 

PercentS Acceptable LImits 

78.2 (36.0 - 114.) 
94.0 (2.3.0 - l2.O.) 
lOS. (51.8 -135.) 
119. (80.0 • l2.O.) 
102.. (80.0 • 120.) 
lOS. (8O.G • l2.O.) 

Metbod·Descripdon 

EPA 82.60 
EPA3SS0 
EPA8Z70 

Referem:eID 

CH0810701 
CHOSI0702. 

24 
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GENERAL ENGINEERING LABORATORIES .. 
Meelillg IOda~··s needs .. ·illl a ,'i.viOlI jor COI1l()rro .... 

J 
CERTIFICATE OF ANALYSIS 

Clienc BecIw:1 
PO Box 3S0 I OakRidge, T..."......,37831-0350 

Comacc__ Ms. Loti Kdler 

I Pmject Descriplicm: Cbarlesron/CH 

cc: BECHOO594 Repmt Dau:: Octabc:r OS, 1995 

SsmpleID : CHIl8l07 SBS 

C = Container Lalto Contalner m Retereucem 

I 
-Notes: 

IThe qualifie:s in this xeport are defined as follows: 
IJ indi= presence of malyte between DL (Dorect Limit) aDd RL (Report Limit) 
U indicazes PJ=:II"" of malym < DL (Der=t Limit) 

I' -- --- ----- --
tala reported in masoImass 1DIi1S is lepCItII:d as 'dry weight' 0 

--This darazqxmhls been propced 811d~ Clm"" wiIh Clcneral Enginming Laboramdes 
opemIing prucedwcs. Please di%a:t 

~ questiDJJs ro your PmjectMauager. Valerie Davis at (803) 769-739L 

I ~ d?1 . 
r)'licalReportS 

I 
I 
I· 
I 
I 

STAlE 
FL 
HC 
SC 
'IN 
VA 

• POBox 30712 o Charleston. SC 29417 0(803) 556-8171 oFax (803) 766-1178 "9S08409.os* 

Page 3of3 

, -

25 



GENERAL ENGINEERING LABORATORIES 
Mct!tillg today·s 1It!~ds witll a v;siml for l()lnurrt)w. 

CERTIFICATE OF ANALYSIS 

CIic: B.a.t 
POBax350 
0It1ldp. ~"· ... n _37831-0350 

C nn- .... LalilC8k -. ......... 0· ... .-.,.- , 
cc:BIiC!fOQS'I4 

"oIdIa 0rpU:s 

s-pia1J) 
LabID 
MIaix 
DaCnD , 
o..~ 
PDomy 
CoD 

~ _N.pe'w-6;-'--
B u 

-!datil U 
"·'Id. U 

S ....... , 
i 

~ " ' !liJ:" 
Tpl'c-d8 

l 
M.MMIIDd 

1 
1 

I 

1 

OW) 

u 
u 
u 

11 
11 
11 
11 
11 
11 

7.0 

: II5CJIG.4S ItAO aIGI107 
: 9501409-10 
: Soil 
:0II17M 
:011118' 
:R-ma 
: CIiIITI 

Puc_d. 

114-
102. 
1113. 

DL 

2 
2 
2 
2 
2 
2 

1 

""'D 4' 
IPA82IIO 
IPA3550 

11 "IIkI 
11 .. 
11 .. 
11 .. 
11 .. 
11 .. 
1 ~ 

, UtHeIaJII 

(10,0 - 12D.) 

(IO.D - 12D.) 
(10.0 -12D.) 

!3-J~ 

STAD GIL I!'l PL ~_.sa 

!IC m' 
SC 1_ IGSIl 
IN .,. 
VA aom 
WI 77' n' 

Pap loU 

1.0 'lU) f1IJfOjI}5 1'18 n967 1 N 
1.D 
1.0 
1.D 
1.D 
1.D 

l.D SIP 0IIJ1M ~ 72166 2 N 

34 



GENERAL ENGINEERING LABORATORIES '. 

JWeetillg toda.\"·s needs u,-irl, a vision for tOlnorrow. 
STATE GEL EPI 
FL E3'1IS6II7294 ES7477Jr74S.1 

I 
CERTIFICATE OF ANALYSIS 

CIieru: Bcchrd 
PO Box 3S0 I 

Camact: 
OakRidge, T=_37831-03S0 
Ms. Lori KeIlc:r 
Chadeslllll/CH I PmjectDescription: 

ce: BECHOOS94 ReponDalo: OcIoberOS,1995 

I SampleID : 9S08409~ RAO CH08107 ' 

M=Melhod Method-Description 

I 
Nores: 

Iflm qualifiers in !his zeport are defined as foDows: 
, indi<:ares Jl!=IICe of analyte between DL (DetectLimit) aod RL (Repon Limit) 
U indicares pzes= ol analyte < DL (Detect Limit) ,. . 

I 
laaUCPQmdin masr/mass lIIIiIs is zcponcd as 'cIIy weight'. 

This dam ropon bas beat p" ..... od aodreviewod l::Cce wilh General Evgineering I.aborarmit:s 
opcnziDg prccednres. PIeasc c!it= i ~~ ~ect~~e~ISfI1(803)769-7391' 

rydcalReponS 

I 
I 
I 
I 
I 

NC :m 
sc 10\20 
TN om4 
VA oom 
WI 90911779 

• POBox 30712 -Charleston. SC 29417 '(803) 556-8171 'Fax (803) 766-1178 *9508409·10* ... 

lD5I2 

P:sge 2ol2 
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GENERAL ENGINEERING LABORATORIES 
Mt!~li"g lochty's lItlt!tis ... illt a visiOllfor Imnorro .. ·. 

, ,s _ ) Caotlllm_*_. 
SI'A'1II GIL 
PI. ~ 
II: m Ie 1_ 
m ..,. 
VA ...,1 
• Ie 

CEkIDlCATE OF ANALYSIS 

B .... 
POb15O 

1A#Jk. c 5' I Gl2.ot,'f- • :. -; ,-0C:a ?:w 

0ItRidp. 'l1"'_3'l831~0 
MLIAi x.u.r 

l'Ioje DripI' 

=BfC11!W!C14 

C I ICH 

Samplem 
Labm 
Maaix 
Daa CqIIecgcI 

o..R&.ind 
!'!bhy 
CoJ!ersm 

V ... OrpUa 
'81E%"'~r?t bw_l __ 
B I 1 

--,Eda, III I 1 
,JoIrpInh" U 11 
Tw- Ii 100 

,-:--~ I 2 
.~ U 11 
arp.IcPnp 
EqI1li3.~.IOSC LO 

't:a1a r t: 015 $ 

hlp '. N...r.:H,.,m ubau·l'--. 
1 lit bjl 1m ' U 150 

~2U ty' I he' U 150 £ 
'...''1'= S' , U 350 
." £ 'II y' U 350 

-,,., 7 U 150 
!JI-o(a). t U 150 
lIaaa(~ U 150 
~)ft 1m U 150 

iBem{JIIi)JMy' U 150 
:a t'I)' U 150 
CIa) r U 1SO 

l:~~" g:: 
FIDIna U 1SO 

E:.~ gl : 
II 

I 
" 

: CBIJIID9 SBS 
:~ 

: Soil 
:fIII1'/9$ 
: fIII1II95 
:1Iaadae 
:CIoat 

DL 

2 
2 
2 
2 
2 
2 

1 

150 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 

_ ~Cl-1"":"j.oI G'~ o~ -~~N;(.. 

hae lot3 

11 urIkI 1.0 no 08IJ1/9$ 02S6 71!167 1 1""" 
11 ... t.o 
11 .. t.o 
11 ... 1.0 
11 ... t.o 
11 ... t.o 

1 ~ t.o SIP 08IJ1/9$ WeI 7D34 2 2 

150 ... t.o WAW 08Il9/9$ 162S 71110 3 2 
150 ... t.o 
150 .. t.o 
150 .... t.o 
150 .... t.o 
150 ... 1.0 
150 ... t.o 
150 ... t.o 
150 ... t.o 
150 IIf4r& t.o 
150 .... t.o 
150 ... t.o 
150 .... t.o 
150 .... 1.0 
150 .... t.o 
150 ... t.o 
150 IIf4r& 1.0 17 ) 



GENERAL ENGINEERING LABORATORIES -: 

C1icnc 

I 
Cooracc 

I 
PmjoctDescriptioll! 

. cc: BECHOOS94 

IWeeting toda)"s !leeds n-illt a t'isimlfor ({JII!Orran'. 

CERTIFICATE OF ANALYSIS 

Bechr.cl 
PO Box 3.50 
OakRidge. T_ ... 37831~50 
Ms. LorllUller 
Cwlesum.CH 

Repcm Dare: Qcrober OS, 1995 

UIIoroIa<y~ 

STATE GEL EPI 
FL EIl7156#l294 ES74T.11174S1 
NC 233 
SC J012IJ JD5n 
'IN 02934 
VA 00I5l 
WI 

Pace 20t3 

1 _____________ · __ s_wl_IP_~_m ____________ :CH_._~_l_00_SB __ S __________________________________ __ 

QuaIIl1er Result 

U 3.50 

IThe following prep procedures were performed: 
GCMS BaseINewra1 Compounds 

ISum>gateRecovery 

IM=Metbod 

M1 • 

1
M2 
M3 

Ie = CoallliDor 

Cl 
C2 

I 
I 
I 

Test 

M610-BECH 
M610-BECH 
M61O-BECH 
BTEXJNAP-8260 
B'l'EX.NAP-8260 
BTEXJNAP-8260 

Lab. CODtaiDer m 
95D8409.o3.o1 
9S084D9.o3.D2 

DL RL UDIls DF ADalyst Date Time BaII:h M C 

180 3.50 ug/kg 1.0 

DDT OS/.Z8aS 2300 71S10 3 

l'er1:ent% Aca:eptable LImJ!s 
86.8 (36.0 -114.) 
116- (23.0 -l2D.) 
103. (5LS -13.5.) 
l34.- (80.0 - l2D.) 
99.8 (8D.o - 120.) 
94.4 (So.O -120.) 

Metbocl-D<scrlpdon 

EPA 8260 
EPA35SD 
EPA827D 

Relerew:e m -
CHDSID9D1 
CHDS10902 

1.8 .. 
I 

P 0 Bod0712 • Charles,on. SC 29417 • (803) 556-8171 • Fax (803) 766-1178 *9508409-03-..,.. 
t:.: Prinr,,'\! 1m f\."\.1"--h:t.I p:Ip«. 



~"<-Il·'!% I:: % 
'"' --
~ ......~. 1~/eelillg rodtl}"s needs n'it/I u ,';s;mr for tomorrow. 

'. 
GEJ.'iERAL ENGINEERING LABORATORIES 

7<9. -.:. STAn; GEL EI'I 

I 
0 •• FI. EB715618T.Z94 EB7477Jr74S1 
~..jTOR\~- He 233 

se 10120 1092 
TN 112934 

CERTIFICATE OF ANALYSIS VA 00ISl 

~~--------------~~==~~===-----~=~-----

r 

I 
cc: BECHOO594 

Bo:chrd 
PO Box 350 
OakRidge. T_ ...... 37831-0350 
Ms. Lori KeIlc:r 
0mrI=muICH 

~DaIe: OcIoberOS,199S 

: CH08109 SBS 

POS" 30f3 

I SampleID 

--------~~----------------------C = CODtlIIuer LaJj. COlltalDer m RetereDceID 

I 
Notes: 
Ith quaIifi= ill Ibis %epart are defined as foHows: 
Irindimres1'==ofana1ytcbotw .... DL<D=LimUlandRL(RcponLimitl 
u indjm"= 1'== of lIIIlIlyte < DL (DotoctLimitl 

I 
tm r~ inlllllSShnass uai .. is "'P"lf"d as 'cizy weight'_ 

This dll&reporthas bcc:n pII'p .... ed amim'ic:wed t::lmce wiIh Oa!eral Engineering Laboratmies 
operaIing ptoc:edures. PIoasa diroct 

lIllY '¥1-fllD your Ptoj=Mmage:r, yaI=iD Davis at (803) 769-739L 

I/h/1 .. 
r)'lkalRop<m s 

I 
I 
I 
I 
I 
- .P 0 Box 30712 -Charleston, SC 29417 -(803) 556-8171 -Fa:" (803) 766-1178 "9508409-03* 
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GENERAL ENGINEERING LABORATORIES 

l 
l 

,Wtrtitl.'l today's lI~e"s with Cl ';;sion ItJr 100Iwrm ..... 

CERTIFICATE OF ANALYSIS 

BechDoI 
PO Box 350 

Conwe 
o.t ..... 11 ... _31831.0350 
MI. Lad IdIr 

P10jeclD 1. 0 

cc:: BFOJXI594 

0-' : aI 

s..-B> 
LUB> 
Maab: 
0-Co:nD_1II 
DaR 0..t 
P!Dily 
CAJ1ecrnr 

: 9SCJIG.43ll1oO CHOIl~ 
:~ 
: Sail 
:f1B/l1M 
: 08Ilv.I' 
: IIGIIIiae 
: CJiIat 

DL IlL CallI 

l V ..... Orp 0 

1t1'E% _H¢rt='er. 6 ~ 
B • U 11 

- I!da)A • U 11 
I ="'Pilll°!aa'_ U 11 !,.-II{.: 
___ U 11 

_ __,...XyP.a U 11 
. anIIo-Xyilae U 11 
I 0rpaIc P!ep 

l 

E. P 1IlwZ-.lOSC 1.0 

Sa. a ? PI., 
B ' L 
or e , -. 

To" ell 

H.Mtard 

HI 
)42 

113. 
91.3 
104. 

l 
1. 
1. 
1. 
1. 
1. 

1 

Mri «D.aipIka 

, 

11 .. 
11 .. 
11 .. 
11 1IfIkI 
11 "IIka 
11 "IIka 

1 ~ 

1"~LIIda 

(10.0. uo.) 
(10.0. uo.) 
(10.0 .12l.) 

ltb ....,c.rr 
STAD GEL 
FL ~ 
Nt: :m 
SC I_ n! _ 

VA ClDlJI 
WI h 

Pap lofl 

DJ' AuIJIt JIm TImI IWch H C 

1.0 nD 0'J/05M 1$49 11967 1 N 
1.D 
1.D 
l.D 
1.0 
100 

1.D SlIP OII3lM
o

WO 12156 1. N 

32 

POBox 30712 'CIwIaIon. SC 29417 ·(803)'S6-8171 ·Pu(S03)756-lI78 ~ 
.~ PP,IH ..... _ - •••. _.-
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GENERAL ENGINEERING LABORATORIES 
LabonIary~ 

STAlE GEL EPI 
:\1eerillg today's Ileeds n:;t" cJ \";sitJll for mllton-ou', 

fL EJ1IS6/I7l94 ES7472187451 
HC 233 
SC IOI2D 10582 
1N 02934 

.1 ______________________ CE~R~l_·U_l_C_~_TE __ O_F __ A_N_AL __ Y_Sffi ____ ~---~~~.rm~ ____ __ 

I 
I 

cc:BECHOO594 

Bechtel 
PO Box 350 
OakRidge, T..m..see37831..()3S0 
Moo Lmi Keller 
CbarlesumICH 

RepmtDaIe: October OS, 1995 Page 2of2 

I--~----------------------------------------------Sample lD : 95084Q9..()3 RAO CHD8109 

I M=Method Method-Description 

.:!ore.s: . 
I~~ cjualifiers in this report are defined as follows: 

J indicarcs presence of analyte between DL (DeleCt Limit) and RL (Repon Limit) IU indicarcs pm"""" of analyte < DL (DetectLimit) 

Laruepcnuxiinmasshnass uni .. is ~ as 'dzy weigh!.'. 

I 
I 
I 
I 
I 
• 

Da.-inIt (803) 769-7391. 

Dna ..... 1tl'7 • 

-.. 

33 
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GENERAL ENGINEERING LABORATORIES 
~M~e-'~lm-p~IOdii\~~.~S-lIe-~.~iJS~,~,.'=tIr~U~l·;il-OIIW-'0I-1I-0r-TOI-'.'.--------------'., .., c.m 

• • STA1lI GIL 
fL ~ 
IIC m 
SC 1_ II1111:l m _ 
VA 0GUl CERIIFICATE OF ANALYSIS WI • Ii' 

BICbIioI 
POBoxlSO 

Tw!<. C = I bli.:.-;t ... o:p e =. ~,-C.(~ 2';;' :-~ 
_ CEUft:it. C \: ~ ..... J.)i.c 

0ItRJdea. Tn I 37131~ 
c-c 

PJo:jc On "h , 
- WI. Lad Jt.a.r 

Oed CR 

cBl!CJItM.I594 

slaqilam 
Labm 
M.m 
Dara CaJJomd 
Dara Ileo:oiftIl 
Prlad&y 
eou.. 

: CIJIIC11 SIS 
: 9SOI409-Ol 
: Sail 

:0111''" 
: 0II1119S 
: IIaaIiaa 
:ClIIm 

..... 1ol3 

Pu SIr QaaIIner 

lv~Orpaa - R..tt DL IL UIIIIIt DJ' AII&IJA n... '11M BaII:II M C 

I1'Er _N«p'",=,=. 6 ilGu . B s U 11 :1 11 .. 1.0 11.1) IJIII3O/9$ 2332 71967 1 1 

l"~" 
. I 1 :1 11 .. 1.0 

1 1 :1 11 .. 1.0 
n . E 50 :1 11 .. 1.0 l--poa-Xy-' 1 :1 :1 11 .. 1.0 IIIIIID-X,.. I :1 :1 11 .. 1.0 

OrpIIIcPnp 
I IS. i iii,. t... lOS C 9.0 1 1 ~ 1.0 SIP OII3l19' U50 71934 2 :1 

I . ra .... 0rpIIIa I --
P,.,. k .. .v-ic HJIb D 6,," ·1' ira. 
1"1,111111 

1 2Mada' '" ' • • I 
~ pld 

__ ~ .. II I ,I ... 
I A ' 

I Ba:a(a)wd' • 
Ba:a(~ 

-: ...... )11 I 
1, B (pi)poIyI 

B 01)1 , 
• 

lc., "'t (U) 7 

l'Puw , 
l'Puw.. 

l=~ 
P I -

l 

U 360 360 360 .. 1.0 W AM 0IIIl9I9' US1 nllo 3 2 
U 360 190 360 .. 1.0 
U 360 190 3Q) lIIIkI 1.0 
U 360 190 3Q) .. 1.0 
U 360 190 3Q) .. 1.0 
U 360 190 3Q) .. 1.0 
U 360 190 3Q) .. 1.0 
U 360 190 ,&I .. 1.0 
U 360 190 3Q) .... 1.0 
U 360 190 360 .. 1.0 
u 360 190 360 lIIIkI 1.0 
U 360 190 3Q) .. 1.0 
U 360 190 3Q) .. 1.0 
u 360 190 3Q) 1.0 .... 

--~----------.. --------

U 360 190 360 .. 1.0 
U 360 190 3Q) lIIIkI 1.Q 
U 360 190 360 .. 1.0 

PO 8C1.'( 30712 -CharlestOn, SC 29417 '(803) SS6:8171 'Fax (803) 766-\178 "9S084IJ9.02'O -.. .. _A .. _.' ____ ._ ... ~I _ .• ~. 
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I 
I 
I 

cc: BECHOO594 

GENERAL EJ.'fGINEERING'LABORATORIES 

BecJud 
PO Box 350 
0aklUdge, T_ ... 37831-0350 
Ms. Lon Keller 
CbarIesumICH 

RopcIIt Dare: Ocrober 05, 1995 

Samplem : CH08108 SBS .' 

'. 

Page 20f3 

Panuueter Qualifier Result DL RL UDlIs 

I 
DF ~ Date TIme Batch M C 

Py=e U 360 

I The foUo'IriDg prep procedures wen performed: 
GC/MS Base/Ncuttal Compounds 

I SllrT1lPteaecovery 
2-Flwnabiphmyl 

I NiIrobe=ne.dS 
po TerphenyI-d14 
-B~ 

I Dibmmafluonmu:dumc 

Tolueac-dS 

I M=Method 

Ml 

1M2 
M3 

I C = Container 

I 
I 
I 

Test 

M61o.BECH 
M61o.BECH 
M61O-BECH 
BTEXlNAP-8260 
BTEX/NAP-8260 
BT.EXJNAP-8260 

Lab. CoDlalDer m 
9S084Q9.02.01 
9508409-02.02 

190 360 uglkg 1.0 

DIJI' 08/28J95 2300 71810 3 

Percent'll> Acceptable LImIts 
85.0 (36.0 - 114.) 

109. (23.0 - 120.) 
101. (S1.8 - 135.) 

.... ···-126.*- (80.0 - 120.) 
103. (80.0 - 120.) 
109. (80.0 - 120.) 

Method-DescrIpUon 

EPA 8260 
EPA3SS0 
EPA 8270 

Refennc:eID 

CH0810801 
CH0810802 

15 

- P 0 Rox 30712 • CbarlesIDn. SC 29417 • (803) 556-8171 • Fox (803) 766-1178 *9508409-02* 
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GENERAL ENGINEERING LABORATORIES 
~C_ 

STATE GEL EPI 
J'v[eetillg todu)" .~. needs ·with a l'isitJII/or LOmlJrTOlI/. 

FL EI1I56II'1294 El74'17J174SS 
Ne 233 
SC 101211 10512 

I 
I 

=BECHOOS94 

CERTIFICATE OF ANALYSIS 

Becbtel 
PO Bolt 350 
OakRidge. Tennessee 37831-0350 
Ms. Lad Keller 
CladestoDICH 

RepcmDate: OcIDbcrOS, 1995 

1N 02934 
VA 00151 
wt 999stT79 

I----------------------~--------SampleID : CH08108 SBS 

Page 3ol3 

I C = Container Lab, Container ID Relerem:eID 

~~ in tbisteport are defiDed as follows: 
r indicues presence of arudyte betweenDL (DetoctLUnit) mdRL (ReportLUnit) r indjcates pnoseuce of arudyte < DL (Detect Limit) 

I 
I 
I 
I 

I POBox 30712 'ClulrlcstOn,SC 29417 '(803) 556-8171 '!':Ix (803) 766-1178 *9508409-02* 
... ~ ... 

16 



GENERAL ENGINEERlNG LABORATORIES 
Meeti".~ todU}' 's /leeds with a visiolllor tomorrow, 

Becbatl 
POlIozlSO 

CEklIFICATE OF ANALYSIS 

c­
l'lojcD 'F' m: 

0lIl: IJdp, 'I'cr ,_ 37131.Q3S0 
Ms.Ladx.a. 

,. 'Ii 

c " • .a 

SGIIpI&m 
Labm 
Mciz 
DuaOJllemd 
Dua ...... 1d 

l'riadJ¥ 
Cd 

-, ..... Orprdcs 
18'lEZ_·llr.,w'_ ... 6'-' 

: 95IJIG.4'1 J.AOCRCIIIOI 
:~ 

:SaI1 
: 11/1117/95 
:11/111&95 
:a-iaa 
: CIIat 

DL 

STATI! GEL 
PI. ~ 

!PI 
!l74121174S1 

NC 23J 
sc IDI:lD 10511 1N _ 

VA GIIUl 
'WI ...". 

Pap 1012 

J • U 

l
Ella7I11 U 

U 
U 
U 
U 

II 
11 
11 
11 
11 
11 

1 
1 

11 
11 
.. l.D nD 0'HIl5IJS U20 71967 1 ~ DIIkI l.D 

Ni'P'! 
Tam­

~_IIIIl~y1e8 e:= 
~a; llivat...O lOS C 9.0 

1 11 
2 11 
2 11 
2 11 

1 1 

DIIkI l.D 

UIIkI l.D .... l.D 

UIIkI l.D 

wt'I. 1.0 SIP 0IIJ1I95 WO 72166 1 N 

, , "hhLlaJla l~S;.~i;.;.;.~'''';;:lti;);------;T:'';---------IP;_::;,.;-----~:::w;U;;;-------------------------
t » 

TnlaN n dB 

l 
'M-MetIIDd 

1 
1 

PI _ ft __ .. _ .... -- • 

117. 
'I1.D 
lO4. 

McO 1 DsbuJpllw 

EPAI2IIO 
EPAlBJ 

(10.0. 12D.) 

(10.0. 12D.) 

(10.0. 12D.) 

.. -- .. --.--~- .. ----- -

30 ) 



GENERAL ENGINEERING LABORATORIES 
,HeerilJg today's needs ",-illl a \"isiOflj"or romorrow. 

STAll! 
a' 
'"'C sc 
1N 
VA 

GEL 
El71S6i1'1l94 
m 
10120 
1l2!I34 
00ISI 

EI'I 
El747.7JB7458 

IOSU 

CERTIFICATE OF ANALYSIS m "awrn~ ______ __ 

I 
-, 

I 
=BECHOO594 

Bechtel 
PO Box 350 
OakRidge, Tenn ...... 37831-0350 
Ms. Lori Kellor 
CharleslOll/CH 

Rcpon Dare: Ocrobcr os. 1995 Pase lofl 

I--~------------------~--------Sample lD : 9S084ll9.m RAO CH08108 

I M=Method Method·Descrlplfoll 

INOres: 
'Ibe qualilicrs ill Ibis IepOrt are defiDed as follows: 
r indic:ues prescac:c of malyte betwecaDL (Detect Limit) andRL (Report Limit) I U jllCficates pres= of malyte ~ DL (Detect Limit) 

I- TCpOrrod mmasslmass unirs is mpaned as 'dzy weight'. 

'-~ 

I 
I 
I 
I 
,"-. 

(803) 769·739L 

POBox 30712 -Charleston. SC 29417 -(803) 556-8171 -m (803) 766-1178 *9508409-08-
-~ -
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GE.1'lERAL ENGINEERING LABORATORIES -

1· 

1 
1 
1 
l 
-, 

,'vIet!till$ today' s needs wit" u ~'isiu" for tomurrow, 

BocbraI 
POIIoIt350 

CERTIFICATE OF ANALYSIS 

o.tRldp. Tt ____ 37831-43SO 

MLLoIi~ 
PtojectD 4'; . Ow! 

== BEOf/XI594 

slIIIpIam 
Labm 
MIIIix 
D ... CoQemd 
Duo RoceiveoI 
l'rimUy 
CoIJec:ror 

: CHIIBI06 SBS 
:~ 

: Soil 
: 01/16.95 
: 0I/11i9S 
: RaIIIiDa 
: CIIeat 

,tf _,c.d"= .... 
STAll! GIL I!PI 
PI. 2I7IJd/I734 I!rT4l7m45I 
Ie m 
SC 1II12II l1l5I2 TN _ 

VA. CIQUI 
W' III !pC , , 

Paa- 1013 

I----------------------------------------~-----DF ADaIJst Dara TIme B8II:II M C DL RL Uaill 

l VoIaIIIe Orpalcl 
l11'E% _Nap" r_ -6 iten.r 
~ U 11 2 11 1Is/kI 1.D 1U) 0II30i9' 1946 71967 1 1 l Elhylll Ie I 2 2 N.d.I'" U 11 2 
..... ,'.1JaII, 

E l500 2 

11 1IIIkI 1.0 
11 .. 1.0 
11 1IIIkI 1.0 __ ... IIId~ 

I 3 2 11 1IIIkI 1.D 
anIKI-XyJa. I 

___ 1-
2 

Orpalc Prep 
11 1IIIkI 1.0 

E. sa lllivel.-. lOS C U 1.0 0.00 1 wtS 1.0 SltP OIIJIH' WO 71934 2 2 
-Em nNe 0rpdi:I 

P,*-_ AnItnaric: ~!Gi. -II iten.r 
1~ ox 370 370 370 .. l.D WAM08Il9,9S 16S1 71810 3 2 

- z,Madt,·,.,b,',.. ox 370 190 370 1IIIkI 1.0 
Acalplub • ox 370 190 370 1IIIkI 1.0 
A_lpIIdlyIoae ox 370 190 370 1IIIkI 1.0 _ A" .... ox 370 190 370 1IIIkI 1.D 
Beazo(a)en'" .. ox 370 190 370 1IIIkI 1.0 
lIeazo(~ ox 370 190 
lIeam(b)l!no. '.M ox zzo 190 
-B~ ox 370 190 

370 ... 1.0 
370 ... 1.D 
370 ... 1,0 

B NO '- ux 370 190 370 1IIIkI 1,0 

~ IX 2DO 190 
~- Dibaza(1Jt)eDlI ___ ox 370 190 

370 ... 1,0 

370 ... 1.0 
l'Iuat I M IX 32Il 190 
Fha.- UX 370 190 

_Jad.m(l~ ox 370 190 
N.p=6e ux 370 190 
~ IX 340 190 

370 ... 1.D 
370 ... 1.0 
370 ... 1.D 
370 ... l.D 
370 "I4cI l.D 20 

POBox 30712 -CIwtestoa. SC 29417 -(803) S56-8171 - Fox (S03) 766-11711 ~ • . - -r~ Prin~ un ~\:":d~. 



GEi'lERAL ENGINEERING LABORATORIES 
LabonlmyC_ 

STAre GEL EPI 
~.~- ------wTmiiifftoclay"s !leeds with U l:isiult/or romorrow. 

FL EI1I56111294 EI1417J174S& 
NC 233 
SC 10120 11lS&2 
1N 02934 

~1 _______________________ CE==R~l~'Th~'~lC~~~TE~~O~F~AN~AL~Y~S~ffi~ ____ ~~~~ ______ _ 

I 
Client: 

Comact: 

I Project Desaiption: 

Bechrel 
PO Box 3S0 
OakRidge, Te:messee37831.mSO 
Ms. Lori KeIlc:r 
CbarlcsroniCH 

cc: BECH00594 ReponDaJe: Ocrober OS. 1995 

I SampleID 

I Parameter Qualifier Result 

Pyr<:no X S80 

I The followlDg Prep procedures were performed: 
GC/MS Base/Neuual Compounds 

I SUiTOgateR~Yery 
2-RlIOIObiphenyl I Nitrobollzene-d5 
po Terphcny1-dl4 

- BmmofIuorobertzt 

I ~:=m'rhane 

M1 

1M2 
M3 

I C = Container 

I 
-

I 
I 
-

... . - ... - . -
Test 

M61O-BECH 
M610-BECH 
M610-BECH 
B'IEXJNAP-8:260 
B'IEXJNAP-8:260 
B'IEXJNAP-8260 

Lab. Container m 

9SIl8409~.Ol 

9508409~ 

: CH08106 SBS 

DL RL Units 

190 370 ug/.kg 

Pen:ent$ Atteptable Llmlls 

88.:2 (36.0 -114.) 
113. (23.0 -120.) 
164.· (S1.8 - 13S.) 

------143.*-------- (80.0 - 120.) 
101. (80.0 - 120.) 
106. (80.0 - 120.) 

Method-Description 

EPA 8:260 
EPA35S0 
EPA 8:270 

Referencem 

CH0810604 
CH0810601 

Page :2 of 3 

DF Analyst Date Time Batch M C 

1.0 

DDT 08!2Bf)S 2300 71810 3 
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GENERAL ENGINEERING LABORATORIES 
lvleeling today's needs with a I.:ision for (OmOrrow. 

STA'Ili GEL EPl 
FL EmS6/I'l294 El7471Jr74S1 
Ne 233 
se lot2O IGSn 
IN 02934 I ~ ____ ~ __ ~~~__=CE=R:::.T;::U:..::I:..::C~A:;;.;TE..::....O:....F:....AN'-"-.:.;.AL=;y..:;.SlS..;::...----"":'--.... :sr""!!fT1OIIIDJ>'__ __ _ 

I 
I 
I 

Client: Beclue! 
PO Box 350 
OakRidge, Tenuessee37831-0350 

CoDtact: ~--~ Ms. LoriKcu.r~- -

Project Description: 0ar1esum{CH 

c:c; BECHOOS94 R~D""" Ocrober05,l995 

SampleJD : CH08106 sas 

, 

Page 30f3 

---------------------------------------------------------------C=Contalner 

I 
LaIJ. COlltainer m Retereuc:eID 

~No= 

I The quaIi.ti= ill this report are ddi=I as IoDows: 
J indicates presence of lIIIlI!yte betweeuDL (DetectLimit) and RL (RepcmLimit) 
U indicates pn:s= of analyte < DL (Detect Limit) 

I 

I 
I 
I 
I 
t-

POBox 30712 • Charleston. SC 29417 ·(803) 556-8171 .F:!x (803) 766-1178 "9508409-04" 
~ P!inl.:d .>D r¢\,,(,L.'\I [r.Iocr. 

22 



GENERAL ENGINEERING LABORATORIES ' 
'at .... , Cartl'r __ 

STAlE GIL 
Mt'~tillg locIll~"s ",,<'tis "'illl a ";sitJIl for tumor,." .... 

FL II'1UM'I2M 
NC m 
SC 10121 1D512 1N _ 

l ________________________ ~CE~R~l~D~IC~~~'!lE~O~F~AN~~AL~~~s~~~ ______ j;L__~.7nim'D~ ____ ___ 

IIecIuIIl 
POBox3S0 1 

Conrrc . 
0Ik1idp, ~_ ••• 37831..Q3SO 

-Ms. Lmi Jt6r 
PmjocrDes 'I,,"G' I"!zer!eenI.(l 

l 

l VoIaIIIa Orpaicl . 
, lfI'EX ..,j/Napen". • 6 ;,.". --

:a- u 11 
.." EdtyIb U 11 

I N'ophdzolene U 11 
T__ U 11 

r. _1DIlpca-Xy__ U 11 
anbD.XyIcae U 11 

OrpalcPrep 
EYIpcznIiYe Loa. 10$ C U 

Sarropta.lbcoNiJ Till hra!IIc1lo 

Bn." . B'l'EX4fAP-I24O 120. 
Db On ' ... B'l'EX4fAP-I24O 99.0 
TclnewdS B'l'EX4fAP-I24O __ 1m. 

DL 

:2 
:2 
:2 
:2 
:2 
:2 

1 

M ........ ........Dwulpllua 
~ 

Ml EPA82SI 
Ml EPA3550 

C~Cmtebr L8b. c-e!perlD BIf_lD 

Cl 95~.ol CBIlIIOl!04 

_s_ 

Dr ADIIlJst Date TIme Balch M C 

11 ¥& 1.0 n.D OIJ/O$i9S 1647 71967 1 1 
11 ¥& 1.0 

"'"" 11 ¥& 1.0 .-11 ¥& 1.0 
11 1IIIkI 1.G 
11 ¥& 1.G 

1 -"" 1.0 SIP 08I31J.15 l5SO 72166 :2 N 

.uaplallle LIIDJIs 

l1O.o-12I.) 
(80.0-121.) 
(80.0-121.) 

28) 

POBox 30712 °Charleslon. SC 29417 °(803) 556-8171 OF"" (803) 166s1178 "9508409s07* 



11/['\ GENERAL ENGlJ.'lEERING LABORATORIES 
..... . .... /i:* 

t 7·~b~.-(r:R~¢:"· 

l-­
i , 

cc: BECH00S94 

Mt!l:!tillg tOdlIYoS neecis Willi a \Oisioll/or {{)11l0rroll'. 

CERTIFICATE OF ANALYSIS 

Bechrel 
PO Box 350 
Oak Ridge, TCIlIIOSSee 37831.roSO 
Ms. Lori Keller 
CharlesIOD/CH 

Repoxt Dare: Ocmber 05. 1995 

Labo....." c.ntnadooa 
STAlE GEL EPI 
FL EJ7I56iI'l294 El74T.11874S1 
/IC 233 
SC 10120 1092 
m 02934 
VA 00lSl 
WI 999tm9 

Page 2of2 

I--------------------~----------Sample lD : 951J8409..04 RAO CHOSI06 SBS 

f C = Container Lab, Container ID Re!erem:eID 

h qualifiers in this report are defined as follows: INOIeS: 

I iadica/C$ ptescnce of ana1yte between DL (Detect Limit) and RL (Repoxt Limit) 
- U jDdjcares ptescnce of ana1yte < DL (Detect Limit) 

I 

T.hr; dalareporthas been prepared and reviewed lin .camI ...... wiIh Geaezal EDgin""",,g I..abanwnies 
stamIaJ:d opecuing procedwes. PIe:!se direct 

lany ''.t. yourProj_M~D 

I 
I 
I 
I 
~ 
I POBox 30712 'Cb:uieston. SC 29417 '(803) 556-8171 'F:L~ (803) 766-1178*9508409-07* - . ~..: Prim.:d nn recycl. ...... p:rper. 
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GENERAL ENGINEERING LABORATORIES 
Lt' .... , CwdI? ... 

STA'II! GIl. EI'I 
11,/~~li"g mela): 's /If!eds with a ";sioll for tomorroL,,'. 

fL ~ 817472117411 
IIC 213 
SC 1_ lO5I2 IN _ 

l ____________ ----______ ~CE~k~l~U~l~C~~~TE~O~F~AN~AL~Y~S~~~------V~~~~~~iai ______ _ 

BecIual 
PO Box 350 
OIkRidp. ~.M_=.37131-43SO 

Carace· . _. lis. LaD IC.u.r 

RepaRDIIIo: ~05,199S 

SapklID 
LlbID 
MIIIi% 

: 9$ONl9-44 DL1 CBDII106 SBS 

DIIa CoIJecred 
Dllallecoived 
PriDrity 
Co\loc:ur 

."'\ hr-ar Q1IIIIUIer llImIt 

:or..ucPrep 
·Bn ....... Z-.105C 12 

_." tHe 0rpaIa 

:9SOIa-06 
: Soil 
: 08I1619S 
: 08118/95 
: RaIIIiaa 
:Oieat 

DL 

1 

RL Uaill 

1 td .. 

Pap 1012 

Dr AlWJIC Data TIme Baldi M C 

1.0 SRP D8mas 1S5O 71934 1 N 

3700 3700 urIkI 10 W AM OII3lHS 1432 71810 2· ') 
Pm,u y4r AIwwIe 117b1dl .... arit ..... "' .. -18 u-

11_lUuII.y' pW 1 • U 3700 
z.M.dar> :' chdr_ U 3700 

~ A nojilf· U 3700 
A ph",,__ U 3700 
Audu... U 3700 

') lHazo(a)e ¢ ..... 

:lHazo(a~ 
IBcmI(b~ 

,..... Btlm)(lbi)pw,1r:Aa 
Bem(k)fl' II 

'0.,-

:--- Fbxa "me 
iFlllal.. 
~ 

,-N ........ 
-pt. ., ea. 

U 3700 
U 3700 
U 3700 
U 3700 
U 3700 
U 3700 
U 3700 
U 3700 
U 3700 
U 3700 
U 3700 
U 3700 
U 3700 

l'bdclllawlliCpnp ,"]I 7 ..... jNlftltl .. ct: 
ClCIMS B~ N C i rI. 

1900 
1900 
1900 
1900 
1900 
1900 
1900 
1900 
1900 
1900 
1!1OO 
1!100 
1900 
1900 
1900 . 

1!1OO 
1900 

3700 urIkI 10 
3700 "IIkI 10 
3700 "IIkI 10 
3700 .. 10 
3700 "IIkI 10 
3700 "IIkI 10 
3700 "IIkI 10 
3700 "IIkI 10 
3700 ItIIka 10 
3700 .. 10 
3700 ItIIka 10 
3700 ItIIka 10 
3700 ItIIka 10 
3700 ItIIka 10 
3700 ItIIka 10 
3700 .. 10 
3700 ItIIka 10 

DDT CIIII.ZIIS5 2300 71110 2 

26 
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"C-' - '-'!.:c. 

l·f' fl- -\ 
; IL-

I -71'O~..jTO~\"''''~:-- ~ATI!. ~ 
SC 10120 

GENERAL ENGINEERING LABORATORIES 
IWeeting today's !leeds Hdr!, a J';s;(J/lfor tomorr(}w. 

1N 02934 

EPI 
ES74121174S1 

1QS82 

1~ ____________________ ~c~E=R~I~Th~'l~C~~~TE~o~F~M~N~AL~~~S,ffi~ ______ ~~~~~~~~~ ____ __ 

I 
I 

cc: BECHOO594 

Client: Beclue! 
PO Box 350 
OakRidge, Teunessee37831-0350 
Ms- Lori Keller 
Cl!arlestoD/CH 

ReponDate: Ocrober05,1995 Page 20f2 

1 _______________ s_mnp ___ OID _____________ :_~_O_~ ____ D_L_l_CH __ ~_l_~_SB __ S __________________________ __ 

I 
Surrogate Recovery 

2-FIuorabiphonyl 
Nitmbenzene.<iS I p-Terph&:nyl-dl4 

M=Method 

Test 

M610-BECH 
M610-BECH 
M610-BECH 

Pen:ent$ 

140.-
138.-
182--

. Acceptable L/mlls 

(36_0 - 114.) 
(23_0 - 120.) 
(51.8 - 135_) 

Method-Description 

EPA 3550 
EPA8Z70 

Ir· Container Lab, Container m Reien!nce m 
"~------------------------------------------------------------------------------,Cl 9508409-06_01 CH0810601 

Nor=: 
he quali5= in Ibis report are defined as follows: .1 indica"" pmence of malyrc between DL {Detect Limit)"and RL (Repent Limit) 

U indicates presence of malyrc < DL (Detect Limit) . , 
tara reponed in mass/mass 1IIDIs is reported as '<by weight'_ 

. This daEareportJw; bempicpated and reviewed 'I: IICCCIElIincII with Gener.tI. Engineering ~ 
tandatd Operating piOCedzlres. Please direct 

lany quesdoZ your PIOject~"Dav' 

POBox 30712 -Cborieston, SC 29417 -(803) 556-8171 - Fnx (803)766-1178 -9S08409-0~ 

....... Printl!t! nn ~'Tlall'I:I~r 

27 



I 
• 

I 
I .~ 

, TANK 7 

I RECLAIMED FREON 
GROUP #3 

I -

I 
I 
I 
I ~ 

,,--~ 

t 
I 
I 
I 
I 
I 
I 
I 
• 



1 ' i'q 

1 
., 
I 

1 
~l 

GENERAL ENGINEERING LABORATORIES . 
Meeting today's needs with a visiollfc}T tomorrow. 

CERIIF'ICATE OF ANALYSIS 

1Iedarel' 
POBaxlSO 
0IkRidae, T===37831.m50 
Ma. Lad KeD. 
a.ct.amICIl 

SampleID 
LobID 
Maa:ix 
0... CoJlected 
Dale RlIceiveci 
PrIoIiIy 
Colloclar 

: CHiJlI02 SBS 
:~ 

: Soil 
: 08I1'19S 
: 08/1j/9S 

: RIIIIIiIuI 
:C6e:m 

LIt ~C ..... I,. 
STATB GIL . !PI 
PI. J!I11$WI2M_ 
NC m 
SC 10120 1_ TN _ 

VA QDljI 
WI W"T?9 

Pap 1012 

lParameter QuIUJer DL 

lV:'Ic;r I"ene E 
OrpakPnp 

430 1.0 SMI! 08I2AI9S 2118 71666 1 1 11 

l EYllpCllalivelAu@ lOS C 

~,,.....a--y 
1.2-Did"'!ftleIh ........ 

'. ~1Wbtw1 • 

"'- Tohw--d8 

I. 
M.MeIIIod 

,-... 

14 

l'IrcIDt. 

102. 
96.8 
93.2 

1 1 ~ 

(70.0 -121.) 
(14.7. 111.) 
(81.0 -117.) 

1.0 Dl7l' 08I1919S 1000 '11274 :2 :2 

~------------------------------------------------------• C ~ Co!atabwr 

. Cl 
""C2 

i 

l 
r 

1 

Lab. c-'Ilner m 
!1501311 07.01 
951J11!81.07 .02. 

CHOII0201 
CHOII0202 

POBox 30712 oCbarIOSlOO. SC 29417 0(803) 556-8171 o Fax (803)766-1178 ~ -U Prinlt:fJ I," rA:'~"\,;L..:J Ixtp-T. 
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\..0 }.,o. 11.11/\1: 
."".... ~~ " 

If~.:· -'i GENERAL ENGINEERING LABORATORIES 
~-,' v ....... ·------~- -~etlng tadav's needs with a "'isionjorlof1Jorrow. Laboralor)'CertlDcdIoas 

l
7 . ~ . • STATE GEL EI'I 
~O "--.. PI. W156/B7294 E81412Jl7458 

~Al'OI.l\~"· NC 233 

, 
I 
t , 

CERTIFICATE OF ANALYSIS 

Client: Bech1el 
PO Box 350 
OakRidge, Tennessee 37831-03SO 

Cmuacc-- " Ms.LodKel!er 
Project Description: CbarIesum/CH 

cc: BECHOOS94 Repon Dare: October 06, 1995 

SamplelD : CHOSI02 SBS 

SC 10120 losn 
IN 02934 
VA 00151 
WI 99988779 

Page 2of2 

-------------------------------------------------------I C '" Conlalner Lab. Conlalner lD Referem:eID 

~otes: . 
~ qualliie<s in Ibis report are defined as follows: 
] jncticares presence of analyte between DL (Detect Limit) and RL (Report Limit) I judica' .. pres= of analyte < DL (Detect Limit) 

latarepc>rtt:d in mass/mass UDits is reportt:d as 'cIIy weight'. 

I 
I 
I 
I 
I 
... PO Bod0712 -Charleston. se 29417 -(803) 556-8171 -Fox (803) 766-1178 *9508388-07* 

37 
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l 
l 
l 
l 

GENERAL ENGINEERING LABORATORIES . 
l"!eeting todu)"s needs ,,;ith a rision for tomorrou'. 

BechId 
POBoxlSO 

CEImFlCATE OF ANALYSIS 

0aItRidp. Tcr= .... _37831-0350 
ML Lcd ICeIJor 

PIOjec:t Dip, ... · Ch"'"'IDIIoCH 

SlIIIpiem 
Labm 
Mcix 

·DuSCgJ) ...... 
DaIa Ra:el"ecI 
Primity 
CoU-

: 9501:388 111 DLI CBII810Z SBS 
: 9SOI:388-49 
: Soil 
: 08/15/95 
: 08/15/95 
: RaatiDo 
: CIioInl: 

It .... ' CtrIIIIadIM 
STAll! 
FL 
NC 
sc 
'IN 
VA 
un 

GEL Ell !I7IMnM 117_ 
m 
1D12D -00I5l 
f' T't 

111512 

Pqe loll 

.t-p-u-.r-~-M-r------~--------~----------------------------------------~~~ DL RL UIII1I DF ADaIJIl Date TIllIe B8fdl M C 

~_r ..... a--, 
r~ 
BI "01'. 

~ ToIn m dB 

D 140 

14 

120 

1 

r-t. A 

99.6 
93.2 
99.2 

120 lIIIkI 10. SME 08fl,S}.I5 1610 71666 1 N 

1 ~ 1.0. Dor 08Ilm5 1000 71841 l N 

.1aIIIe~ 

(70.0 - 121.) . 
(74.7 -118.) 
(81.0 -117.) 

M .. ModIod Merbad-Duulpdooa 
~~~------------~----------------------~----------------------------------------WI BPAt2AOw: ....... 
. 'W2 BPA3550 

Nora: 
The ",eJiB .. ill dIiI report _ deIiaed. ~ 
~ 1m" II JR. jiM of IIIIIiyIa __ DL(IloactLialil) IIId RL(llepmUmit) 

[1 im'imw p __ allIIIIiyIa < DL t»-c:t Limir) 

POBox 30712 -Cbarlesron. SC 29417 -(803) SS6-817I -Fax (803) 766-1178 "9:S08388-09'" -U Prima.! .. n r~~ dal pap.:r. 

40 



~ ..... '-'ltV. 
.0/ ~ .... 

"" , ~ C!.. C GENERAL ENGINEERING LABORATORIES I ~Il· --e, 
-...- . ,... U N/eecillg today's needs ~I,:jtll a t';siOIl for tomorrow. I..abontoryCertfflc::atfop 

I 7~ ~ STATl! GEL EP1 

o.\'-tTO\l.\~?· ::c ~ E!74"12/r74S8 
SC 10l2D 10SS2. 
1N 02934 1 __________ -=== ____ ~~_=~C=E=R~'l='n~l~C=~=l=E~O=F~AN~AL~Y~S~I=S~ ______ w:~~~~~~~~-------

I 
I 
I 

=BECHOOS94 

I M=Method 

Client: . Bechlel 

PO Box 350 
OakRidge, Tennessee 37831-0350 

- Ms. Lori Keller 

Charleston/CH 

Report Dare: October 06, 1995 

SampleID : 9S0838S-m DLl CH08102 SBS 

j DBIIlrepOned inmass/inaS.s wiiis is repOrted 8s 'dry weight': - --

. This data reponhas been preps=! andreviewed ' 

in accordan<:e with General Engineering Laboratories 
ISrmdmd operating procedures. Please direct 

I~---

I' 

I 
I 
I 
I 
I 
I 
I 

41 
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GENERAL ENGINEERING LABORATORIES 
"'/~et;ng today· ... Ileed.r wirh Cl l'i~'iml f(}r ll'lnorroU'. 

BecbrDl 
POBox3S0 

-
00It lUdp, Teea"III' al"l'"I' 37831-0350 

c-- . Ms. Lori K.o. 
PmjectD ... ij4;',.- ChadesIODlCH 

SII!IpioID 
UbID 
Maarix 
Doa CAllected 
D .... Reccived 
PriDrlty 
Colleclar 

Quallller 

lVoIaIIII 0rpDk:I 
,~ 

-~:':ZLoa@ 1115 C 
I 

.....:.~a.o-y 

I~ 
An cJ.'! ee 

''-'To1n= dB 

_, 101 -ldedlad 

,1011 
1012 -

1 
l 

" 

C"'c.g .... 

J 

Tilt 

2 

6.0 

: CHIlII03 3DS 
:9SCl838808 
: Soil 
: 08/l.!5/9S 
: 08f1Sf95 
: RouIlDe 
: CIie:m 

DL RL UI1I1I 

11 11 1IIIkI 

1 1 ~ 

~t" Acceptllllla LIIIIIIs 

82.8 (70.0 n 121.) 
96.0 (14.7 n U8.) 
92,0 (81.0 n 117.) 

CBDI10301 
CBDI10302 

h' ...,CwdI' U 

STA1lI GEL 11'1 
fL J!I7IM129< I!IUI7II74SI 
I'C m 
SC 10120 lOla 
1lf -VA GIlUI 

Pap lof2 

1.0 $ME ~ 2149 71666 1 1 

1.0 DDT 08/19"5 11100 71274 2 2 

38 
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GENERAL ENGINEERING LABORATORIES 

I 

tWeeting mclay's needs with Cl vision/or tmnurrol'.'. 

CERTIFICATE OF ANALYSIS 

Client: Bechlel 
PO Box 350 
OakRidge. Tennessee 37831-0350 

Cautact:<-Ms. Lori Keller 
Project Description: OuuiestoD/CH 

co: BECHOO594 

I C = Container Lab_ Container ID ReferenceID 

INotes: 
(The qualifiers in this report are defined as follows: 

r indicates presence of analyte between DL (Detect Limit) andRL (ReportLimit) IU inmcates presence of analyte < DL (Detect Limit) 

L .... rcportedinmasslmass llllirs is reponed as 'dry weight'. 

I 
I 
I 
I 
I 

UhontorrCorIilIcd/Gns 

STAlE GEL EPI 
FL E87IS6/81294 E874721174:51 
NC 233 
SC 10120 10S82 
IN 02934 
VA 00151 
WI 99Qsrno 

( 

Page 2of2 

39 
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I 
I 
Ie 
I TANK 9 

I 
FUEL Oil 

GROUP #4 

I 
I 
I 
I 
I 
r~ 

I 
I 
I 
I 
I 
I 
Ie 
I 



SamplelD 
tabID 
Malrlx 
Dare Collect=i 

Dare Received 
Prlority 
Coll=ar 

I Porameter Qualifier Result 

I Volatile Orgnnic:s 
BTEX and Naplrllullme - 6 iwns 
B=' J 0.1 
Ethylbeuzene J 0.1 I Nsplubal= m 0.9 
Toluone J 3 
me",- and para-Xylenes J 0.2 I ortho-Xylene J 0.1 

Organic Prep 
Evsporadve Loss @ lOS C 12 I Extrac:table Organks . 
Polynw:leDr Aromatic HydroctJrbons -18 iwns 
I-Me!hylnaphtiJalene U 380 
2-MethylnapbrhaJene U 380 

I=::.., U 380 
U 380 

Amhrace:nD U 380 I B=Ca)anrltracO"e U 380 
B=(a)pyn:ne U 380 
Br:nz.o(b)fluor.m!hr:nc U 380 

I Bcma(gbi)perylene U 380 
BCDZC(k~ U 380 
Chrysene U 380 

I~ 
U 380 
U 380 

.' FIuorr:ne U 380· 
Indr:noCl.2.3-e,d)pyrr:nc U 380 

I Naphthalene U 380 
Pbenartl'bre::a.e U 380 

I 

: CHOB093 SBS 
: 9S0826S-01 
:SBS 
: 08/10/95 
: 08/l0i9S 
:Routina 
: Client 

DL 

2 
2 
2 

2 
2 
2 

1 

380 

190 . 
190 
190 
190 
190 
190 
190 

190 
190 
190 
190 

190 
190 
190 
190 
190 

RL Units 

II uglkg 
II ugJkg 
II ugJkg 
11 ugJkg 
11 uglkg 
11 uglkg 

1 wt% 

380 uglkg 
380 uglkg 
380 ug/kg 
380 ugJkg 
380 ug/kg 
380 ug/kg 
380 ug/kg 

380 ugikg 

380 ugikg 
380 uglkg . 

380 uglkg 
380 uglkg 

380 ug/kg 
380 ug/kg 

380 ugikg 
380 ug/kg 

380 ugikg 

Page lof3 

DF Analyst Date TIme Batch M C 

1 TID 08a4l95 1824 7lon 1 1 
1 
1 
1 
1 
1 

1 DDT 08/l9/95 1000 71274 2 2 

1 JCB 08(25/95 220S 7l62S 3 2 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 21 
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G&''ffiRAL ENGINEERING LABORATORIES 

STAtE ClEI. 
F.t. ES7lS6,n2S4 
NC 233 
SC 10120 
IN 02934 I 

r' 
_____________________ c==E=R~'I~·Th~I~C=~~I=E~O~F~A~N~AL==Y~@S==~ ____ ~~:~~ ____ __ 

I Comacc 

Pzaject Dcscrip<iIm: 

Bech~1 

1'0 Box 350 

OakRidge, Tennessee 37831-0350 
Ms. Lori Keller 
ClwIesam/CH 

, 

I cc: BECHOOS94 Report Date: Ocrober 03, 1995 

I SampieID 

Parnmefer Qualifier Result 

380 I Pyrone U 
Metals Analysfs 

__ SUv ... U 0.43 
2.3 
3.6 

I &sonic 
U-

Barium 
Cadmium U 0.18 

6.5 
2.5 
4.7 

Cbrcmiwn 

I ~c:niDm ~ 
Mercury U 

lGelleral Chemistry 
0.02 

1/''''"' 11 Rec. PetrO. Hydmcarbons 144-

IThe foUowfDg prep procedures w"", performed: 
GC/MS BaseJNeutral Compounds 

I~ --------
I Surrogate Rec;overy 

2-FlumobipbCllyl 

I:~"'=;:: 
Bromofiuombe=e 
Dibmmoffngmmerbme I TobJme..dS 

I M=Method 

M1 
___ M2 

1M3 

Test 

M610-BECH 
M610-BECH 
M610-BECH 
BTEXlNAP-8260 
BTEXlNAP-8260 
BTEXlNAP-8260 

: CHOS093 SBS 

DL RL UIlItS 

190 380 ugIkg 

0.43 2 mgJq 

2.3 16.6 mg/lcg 

0.20 2 mg/lcg 

0.18 2 mg/kg 
0.30 2 mg/lcg 

2.1 5.5 mgJq 
4.7 16.6 mg/lcg 

0.02 0.03 mg/kg 

11A 11.4 mg/kg 

Perceut% Aceept:1ble limits 

93.2 (36.0 - 114.) 

75.2 - (23.0 - 120.) 
80.2 (51.8 -135.) 
77:2.· (80.0 -120.) 
104. (80.0 - 120.) 
95A (80.0 -120.) 

Method-Descriptloll 

EPA 8260 
EPA35S0 
EPA 8270 

Page 200 

OF AIIalyst Date Time Batch M C 

1 

1 ISS 08/Z1.195 1214 71339 4 3 
1 
1 
1 
1 
1 
1 

1 BBJ 08/24195 lS12 71296 5 3 

1 CAM OS/iS/95 1300 71283 6 4 

CPU 08/24/95 1430 71625 3 

DVW 08/19/95 1010 71339 7 
BBI 08/Z1.l95 1600 7~6 5 
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1:.._[ 1"r" _'\ GEL'lERAL ENGINEERING LABORATORIES ,.~-,-C<rtlIIcaIIaa. 
~ •• IW~t!JiJln (m/in··s Jleeds Willi (~ ,,"isiull fiJr /()morrOn". --,I" _ 7~":'': ~ . STAT.!! GEL EPI 

I 
0" • .:.. fL I!171S6,Tl294 E!74721S74SK 

...-..{ TOll.\\>- NC 233 
SC 10120 IOSKZ 
IN 02934 

CERTIFICATE OF ANALYSIS VA oolsi 
~I--------------------------==~~~~~~--~~~----------~~~------

Client: Becfuel 
PO Box3S0 

I OakRidge, Tennessee 37831-03S0 
Ms. Loti KenOl' 

Project Description: 

I cc: BECHOOS94' 

OIarlesrcD/CH 

1--
M=Method 

I C == Container 

. C1 
C2 

I C3 
C4 

I 

SampJeID 

Lab. Container ID 

9508265-01.03 
9508265-01.01 
9S08265-01.04 
9508265-01.02 

R<pOItDare: Ocmbet03,1995 

: CH08093 SBS 

Method-Description 

EPA6010A 
EPA 7471 

EPA 9071 
EPA30S0 

Reference ID 

CH0809301 
CH0809304 
CH0809302 
CH0809303 

Data reported in massj\nass unils is n:pcmz:d as 'dIy weight'. 

L,_ d."uepcltt bas been ptcpmd and reviewed 
.~~ wiJh G=al Fngineeting Labaramxics 

scmd.ard ope:aIing pnx:edares. Please <firect 

Imy i myour' . ~ 

I 
I 
• POBox 30712 • Charleston, SC 29417 '(803) 556·8171 • Fax(S03)766-1178"9S08265-01· 

Page 30f3 

23 

) 

) 



GEl'iERAL ENGINEERING LABORATORIES 
LJ' ........,. CIraIIca&Ia. 

<lEI. Eft 
/V(~~!illg rodelY's 1I~t!ds wich u ris;on!nrumrlJrrrm". 

STATE 
FL I!I'1UdII'l294 !r7477J17OSI 

I" 
BocIIW 
POBax350 

CERlIF reATE OF ANALYSIS 

l 0akRidp. T''''',,_1 _37831.(13S0 
Ms. Lad K&U.r 

PlO~DDaa:jipiAtio'n"'"' 

l cc: BECH00S94 

l 
l 

StmpIaID 
tabID 
MIIdz 
DueColWud 
Daia R.ceivlli 
Priarily 

- COIlicmr 

l VolaIIJe Orpalcs 
IlIEX lIlJdMrpIrlNzlac - 6 iwns . 
B_ U 
Elhylhrrmne U l Nophtha'rn- J 

lam- J 
'.<" cr. and. pn-Xy1mes r l anIIo-XyJcaa J 
Ol'pllic Prep 

11 
11 

0,7 
1 

0.1· 
0.1 

: ~1 RAIlCHOl1093 SBS 
:~0826S-06 

: Soil 
: O8I10i9S 
:0811~ 
:Rauaac 
: Cliom 

DL RL UDits 

2 11 1IIikI 
2 11 1IIIkI 
2 11 1IIikI 
2 11 1IIikI 
2 -----lJ.. "IIq 
2 11 1IIikI 

1 
1 
1 
1 
1 
1 

NC 
sc 
111 
VA 

%XI 
10\31 
02130 
OOUI 

TLD 08I2S11JS 2213 

Pap lol2 

71747 1 N 

EYapOnIiv. Loa@ uis c u 1 1 ...... 1 DDT OII19,09S 1000 71814 2 N 

l 
SIIITIIpIle llKoftry 

-, Bmomfhw r~ • 
Dibnlmafluw .",.,. 
To~ 

.--! , 
M.MUIIod 

Ml 
M2 

l 
l 

,. 

Tee 

73.6* 
104. 
98.4 

EPA 11260 
EPA3SS0 

l8OJl- 120.) 
l8OJl- 120.) 
(8O.O-l2O.) 

PO Box 30712 ·Ow-lulOn. SC 29417 -(803) S5~17I -Fox (803) 766-1I78 *9S08265-06* .... 
... .: PriIiICd un lo:ydcd iXIIJICr. 
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I 
I 

Comaa: 
Project DescripIian: 

ce: BECHOO594 

Bechtel 
PO Box 350 

OakRidge, Tennessee 37831-0350 
Ms. Lad Kdler 
Chadesran/CH 

Rc:pon Dare: Ocmber 03. 1995 Page 2ol2 

1 _______________ s_~ ___ ID ____________ :9_5_0~~ __ 1_~ __ CH __ ~_~ __ S_B_S ________________________ ___ 

M=Metllod . Metllod-Descrlt>tlon 

I 
Nores: 

I The quaJi!i= in this tepOtt are cIefille<l as follows: 
J iIJdicares 1'== of analyte between DL (De""" Limit) and RL (Report Limit) 

U incIi= 1'== of anaIyr.e < DL (Dereet Limit) 

I 
I Data reporrm in masslmass units is reponed as • dry weight'_ 

TIns clara xepon:has bem prepued ami reviewed 

I in acccrdance with Gcm:ral Engineering I..:Ibararm:ies 
stalldardo - Please direct 

I atrf ~FtojectM~~~::at~~ 

I 
I 
I 
I 
I 
I 

Anal.ytic:Il Repon Specialist 

• POBox 30712 • Charleston. SC 29417 -(803) 5"5"6-3171 -Fox (803) 766-1178 ·95~265-O6· - . , 

-
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GE~'"EP.AT .. E~TGINEERING LABORATORIES 

STAll! <ZL 
FI. EJ7U'II'l29O 
NC m" 
SC 10\211 111512 1N _ 

CERTmCATE OF Al'fALYSIS VA IIOISI 
WI illb"fa 

BeclucI 
PO Box 3SO 

-, au RiAIp. ro 
___ =37831.o350 

Ms. Lazi lCeIIer 
""-'- non..1SCIi!1Iiaa: .. ..... ..-.uw 4#"". CI!ar!~ 

-1 cc: BECHOOS94 Pap lof3 

SIII1pIaID : CHD8094 SBS 
LabID :95OI26S~ 

MIIrix :SBS 
~ 

DaMected : 08110195 
Oua RocoiYed :08110195 
Ptiarity :Rawiu 
CoiIa:mr : CIiat 

----- -

Pwametar Q.wur.r RIaIt DL RL Ualls DF ADaI,st Due TIme Batcll M C 

Volatile Orpalcs 
-: 1TfEX and NtlplttJutittM - 6 iums 
_I Bmzme _____ J 0.1 3 14 urJk& 1 TLD 08/2Ai95 18$4 71677 

EIhyIbcqzaa J 0.2 3 14 urJk& 1 
-I Ncphrb·1ene 1B 1 3 14 urJk& 1 

ITom- J 8 3 14 urJk& 1 .--. 
.. 1I1CI pora.Xyleaes r 0.4 3 14 urJk& 1 

.,~yloaa---- r ~.2 0-3 -14 urJk& 1 
OrpalcPrep 
EnparaIiY. Loa@ lOS C 28 1 1 wtWo 1 OM 08I19HS 1000 7lZ74 

_ ExInocraIIIe 0rpaIcs 
o pfJtynMcletr Ar-u: /fydrouI lien: _ i, iI.u 

l..Me1hy'naphth·!cne U ~o 460 460 "IIk1 1 rCB O8I2!lJ9S 2239 71625 
:z.MelhyIa ....... u 460 230 460 urJk& 1 

.- Ac-naphrhene U 460 230 460 urJk& 1 
A=llIpbdlyloaa U ~ 230 460 urJk& 1 
A"""vene J 63 230 460 ucAq 1 

:-lIcmo(a~ U 460 230 460 urJk& 1 
Bcnza(aJpyra. U 460 230 460 urJk& 1 ; 
BOIIZD(b~ U ~o 230 460 ., 1 

~ Bmm(&hI.)pcy ..... U 460 230 460 ucAq 1 
BIII2D(k)fhwa J • U 460 230 460 urJk& 0 1 
Cbr]7'Z" _.- r 8"2. 230 460 ucAq 1 
Dibcz:a(a.h)nnhrr .... U 460 230 460 urJk& 1 

-., f'Jncnntb=e r 220 230 460 urJk& 1 
Fbnae r 61. 230 460 urJk& 1 
IDdeao(l.2.3-c:.4>py- U 460 230 460 urJk& 1 

-- Naplnbelrne U ~ 230 460 urJk& 1 ---------

M 'I" we J 2SO 230 460 urJk& 1 

PO BOJ< 30712 -Cbarlcstaa. SC 29417 -(803) 556-8171 -Fu (803) 766-1178 '"9S0826S.Q2* ..,. 
".J PriIlllGlI," m.~"\."k\J paper. 
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Cli= Bec:hrd 

I 
- Project Description: 

I cc:BECH00594 

PO Bolt 350 
OakRidge. Tonn==37831..$50 
Ms. Lori Keller 
CJmiestaD/CH 

ReponDalC October 03, 1995 

: CH08094 SBS 

Pag. 2of3 

I SampJelD 

--------------------------------Parameter 

I M~.uaJysIs 
Silver 

I Arsenic 
Barium 
Cadmium 
Chromlmn 

I ~um 
M=ury 

Qualifier 

I 

U 
B 

u 

u 

Result 

180 

0.50 
7.5 

42.0 
0.21 
31.6 
76.6 

5.4 
0.61 

I General CbeIJllstry 
Total Rce. P."". Hydrocarbons 644 

I The rollowlng prep pr-o<%dures were performed: 
GC!MS Base/Neuaal eompounds 
ICP 

I M=ury 
-----~----- -

I Surrogate Recovery 

2-FIuarobiphmyl 
N"mobenzen.-d5 

I p-Terpbenyl-dl.4 
Bromaflu.orobeozen. 
Dibtamofluotomethaoe I ToIUClO-<18 

I M=Methocl 

Ml 
M2 I M3 

I 

Test 

M610-BECH 
M610-BECH 
M610-BECH 
BTEXJNAP-3260 
BTEXJNAP-3260 
BTEX/NAP-3260 

Pen:eDt% 

89.2 
72.2 
82.6 
61.4" 
110. 
102. 

DL 

230 

0.50 
27 

0.20 
0.21 
030 
2.4 
5.4 

0.03 

13.9 

Method-Description 

EPA 8260 
EPA 3550 
EPA8Z70 

RL Units 

460 ug/.kg 

2 mg/kg 
19.2 mg/kg 

2 mglkg 
2 mg/kg 
2 mg/kg 

6.4 mg/kg 
19.2 mg/kg 
0.04 mg/kg 

13.9 mg/kg 

Atteptable LImits 

(36.0 -114.) 

(23.0 - 120.) 

(51.8 -135.) 
(80.0 -120.) 
(80.0 - 120.) 
(80.0-120.) 

DF Analyst Date Time Batch M C 

1 

1 ISS 08/22i95 1234 71339 4 3 
1 
1 
1 
1 
1 
1 
1 BBI 08i24195 1815 71296 5 4 

1 CAM 08/22i95 1130 71459 6 2 

CPU 08i24195 1430 71625 3 
DVW 08/l9f)5 1010 71339 7 
BBJ 08f].2f)5 1600 71296 5 

25 
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GENERAL ENGINEERING LABORATORIES 
L>b0nrcr7 CortIlIadaa 

S'L\lE GEL EPI 
.'deL'ting we/a.\" ',\' lIt:eds \\'itlt a \"isfonlor (Omorr{}w. 

FL ES1156/81294 E!74721174SS 
Me 233 
SC 10120 10512 
TN Il2934 

r 
____________________ CE~~R~'l'~Th~I~C~~~'I~~~O~F~Al~N_AL __ Y_S_I_S ______ ~~~ ______ __ 

I 
I cc: BECHOO594 

I 
M=Metbod 

I M4 
M5 
M_6 

I M7 

I 
C = Container 

Cl 
C2 

I C.3. 
~~ 

Bech~ 

1'080x350 
OakRidge, Teanessee37831-ID50 
Ms. I.ari Kd!e:r 
Charl<:sronlCH 

RcponDam: Ocmber03,1995 

SampleID 

Lab_ Conlaluer m 
9508265-<12.03 
9508265-<12.01 
9508265-<12.02 
9508265-<12.04 

: CH08094 SBS 

Method-Description 

EPA6010A 
EPA 7471 
EPMGn __ 
EPA 3050 

Reference 1D 

CH0809401 
CH0809402 
CH0809404 
CH0809403 

INOIeS: 
The qua1ific:rs in this Iepnrt are deiim:d as follows: 
1 indicateS pzese:nce of aaalyre between DL (DeI<Ct Limit) and RL (Report Limit) I u ;ndjcares presence of analyre < DL ~Limit) 

I 
DBI&repoxted inmass/mass unilS is ~as 'dIyweight'_ 

I 'This dam report has been ~a:red. and reviewed 
in accordance with G-ru &gineering LabnraIDries 
slllDClmd • prccedures. Please diRct I my .' royourProj i D 

,hI.~,<", 

I~~~~~~<-+-"" 

I 

I 
POBox 30712 -Ch3rlesIOn. SC 29417 -(803) 556-8171 - F:l., (803) 766-lI7S'9508265-02" .. ,.. 

.... .1 Pnru.:tI un N\.")-.:k.'t1 p"oIp«. 

Page 3 of3 
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GEl'iERAL ENGINEERING LABORATORIES 

STA TI! GEL E1'r 
.\.f~~{;lIg roulIY ".\" "~tds witlr a l'isimr /tJr (mntlm)lI.'. 

Ls' .... ,~ 

fL I!I'7I5dm2M EIUIlII7G 
NC %IS 
SC 100lD III!J:Z 'IN _ 

~ ______________________ ~C~ER~I=Th~I~C~~~TE~O=F~Al=N~A=L~Y~S~ffi~ ____ ~~~A __ ~~"'al ______ __ 

= BECHIlOS94 

Bec/ueI 
PO Box 350 
00kRJdae, T= II 37831-4350 
MI. Lad KaIJIr 
n.m"faIaICH 

Pap lof2 

~----------------------------------------------------~~ SIIIIpIe ID : ~0826S.Q21Al CH08094 SIS 
tab m : 95II82.6U7 
MmU :~Q 

0.... CoII"""'1 : O8/I(),"JS 
0.... Received : O8/I(),"JS 
PricriIy : RluIiDo 

- COIJiicrar : CWmt 

I VoIalllaOrpaics 
I IIIEX tm4 Nlrphtllolft - 6 irM= -

BCIIZIIIIe I 
EIilyJbenzme r 

l lllpl"".I_ U 
Taillcle r 
m., md~Xy""" J 

l crlba-XyI_ 1 
IOrpakPrwp 

E"wpcraliYaLaos@lOSC 

l 
l 
l 

Bmmoflnam • 
Dibmmoflg d'_ 
TahIce-d8 

M .. MetIIOcl 

MI 
M:1 

Tilt 

RemIt 

0.1 

0.1 
14 
3 

D.3 ---
0.1-

28 

PIl'CGlt'lIo 

48.4-
106. 
112. 

EPA SUO 
EPA3S50 

DL 

3 
3 
3 
3 
3 
3 

1 

RL Uatll DF ADaIyst om TIllIe BGdl M C 

14 1IIIkI 1 n.o 08I151'JS 2044 71747 1 N 
14 1IIIkI 1 
14 1IIIkI 1 

""" 14 1IIIkI 1 
14 1IfIkI - ---1---
14 1IfIkI 

1 ~ 

Accoplable LIIIlIII . 

(80.0. m) 
(8O.o.m) 
(8O.o.m) 

1 

1 DDT O8I19IJS 1000 71814 :1 N 

39 
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r­
I 
I a:: BECllIlOS94 

GENERALENGTh~ERlNGLABORATORffiS 
tWeecbrg (odu.,··s lIeedS u.-irh a visirmjor tOl1lom)l\". 

CERTIFICATE OF Al'fALYSIS 

Bechrel 
PO Box 350 
Oak Ridge, Tennessee 37831-roSO 
Ms. Lori KeI1er 
CharleslllD/CH 

ReponDare: Ocmber03,1995 

STAn; 
FL 
MC 
SC 
'IN 
VA 

GEL 
~ 
233 
10120 
02934' 
00151 

WI 999UTlO 

10SI2 

Page 2of2 

1 ______________ s-~~-m-----------:-~-~---~--~--CH--~-~-4-~-S--------------~--------__ 
M=Melhod Method-DescriptlOn 

I 
Nores: 

I The qualifiers in !his report are deiined as follows: 
J indjc·tes presence of:malyte between DL (Detect Limit) and RL (Repon Limit) 

U indic·tes 1'== of:malyte < DL (DeD:ct Limit) 

I 
I Darareporg:d inmasshnass UDits is IeJXIIIOd as 'dly weight', ,-
_ __ dota IS'= has been prepaml and reviewed 

I in aa:ordance with General Engineering l.3borarmi .. 
standard ' ptCCedures. Please c6r""t 
my your Pic' cr, V' , 

I 
I 
I 
I 
I 
~ 
I 

POBox 30712 'Charfe~ton, SC 29417 -(803) 556-8171 'F:1.~ (803) 766-1178 *9508265-07" 
no 
.. .: Printed 1m Ut.~ .. t:I.:tI p:aper. 
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l 

GE:'II"ERAL ENGlJ.'iEERING LABORATORIES 
,\tleetilrg Icxl£I.'"·s llI~ec/;)' ~dllr Cl dsioll for lfmWrruw, 

CERTIFICATE OF ANALYSIS 

C!iIm: Bochrel 
PO l!ox350 
Oak Ridp. T=lI1IIIu, .... 37831-0350 

Ccxa:t: Ms. Lcri K.eIIor 
Project Desczipcimz: . -. . CwiesIDlll'CH 

c:c: BECHOO594 

SompleID 
tabID 
Mmix 

. 011& CoII=od 
011& RecCved 
Priority 
Colleclar 

Report Dar.e: October 03, 1995 

: 9S0826$-02 RAIl CH08094 SBS 
:950826S-08 
: SBS 
: 08110,95 
: 08110i95 
: RawiDe 
: Cliem 

'nt aIDIT~ 

STAT!! GEL EPI 
EL . ~ El7472/17<l1 
NC m 
SC 10131 105.12 -rn _ 
VA 00\51 
va 9"U7'lt 

Pap lo!2 

P,..,.....ter Qualifier Rault DL RL UDiIs DF AI1aIyst Dare Time BaICIl M C 

-. VolaIIJe 0rpDIcs 
· I11'EX and NtJplrlluzkna • 6 ium: 
I . 
· BOlIZOIls U 

E!hy\hrnnne U 
NaphrblJrne U 
Tolueae 
meta- and pan.-Xylates 

- ardIo-Xylcne 
· OrpDlc Prep 

J 
U 
U 

14 
14 
14 
03 
14 
14 

3 
3 
3 
3 
3 
3 

14 ug/kg 1 no 08/25195 2014 71747 1 N 
14 ug/kg 1 
14 u&lk& 1 ~ 
14 IlIIkI 1 
14 ug/kg 1 
14 ug/kg 1 

EVIpOnlive Loss @ lOS C :zs 1 1 wt9r. 1 ODT 08119,95 1000 71814 2 N 

B_n-ab '. 
DibmmoflnommerhlM 
TollICIIe-<lll 

M"Metbod 

Ml 
M2 

Pen:mt'llo 

76.8-
104. 
93.6 

EPA 11260 
EPA 3550 

Acaptalll. LlmJIS 

(80.0 - 120.) 
(80.0 - 120.) 
(80.0 - 120.) 

POBox 30712 -ChorIcs«m. SC 29417 -(803) 556-8171 -F"" (803) 766-1178 ~­
no ... • D..; __ •• ____ .1.-1_ 



GE~"ERAL ENGINEERING LABORATORIES 
J/t:ecing touay's !leeds witii a vision/or Wl1wrron°. 

STA'IE GEL EP! 
FL E871W17294 m472m4S8 
NC 233 
SC 10120 10SI2 
TN 112934 

r .. 
__________________ ~CE~R~T~llIT~C~A~TE~O~F~A~N~AL=Y~S~~=_ ____ ~~:~~ ____ _ 

I 
I 

Clieru:: 

Comact: 
Project Description: 

cc: BECHOO594 

Beciuel 
PO Box 350 

OakRidge. Tamess..,37831-0350 

Ms. Lori Keller 
CbarloslOll/CH 

Repon Dare: October 03, 1995 

: 9508265-02 RAO CH08094 SBS 

Page 20f2 

I SampleID 

-------------------------------------------------M=Method Method-Desc:rlptfoa . 

I 
NoleS: 

I The quaIifi ... in this Teport are defined as fonowS! . 

J indicates JlI"SCIlCC of analyte between DL (Detect J..imll) and RL (Report Umit) 

U inrficatos 11== of analyte < DL (Detect limit) 

I 
I ~.~ reported in mass/mass llIIicI is zeponed as 'd%y weight'. 

I 
I 
I 
I 
l:­
I 

POBox }0712 'Ch:Ir!eston, SC 29417 '(803) 556-3171 ,F:tx (30}) 766-1178 *9508265-08" 
~ "'.J Prinlcd on "-"'-l"CI.:d p:&p". 
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BocbIBl 
POlIoltlSO 

1 
l 

00It1Udp. 11 __ 37B31.Q3jO 

1 
"I 
I 

c­
PmjectD I 4' 

Ms. Lad It.aor 
Ow' '.a 

SompIem 
Llbm 
MIIdx 
0l/Il Co!Ieaec! 
DaahceiYecl 

PriDriI¥ 
CoDecsar 

/Il'EX tIItIlN."dmh - 6 u.w 
J s-.z- OX 

I!IIIyIboazome OX 
N ..... ·'m· lXB 

l Tm- lXB 
.. _lIIIlpon-XyJ..a OX 

300 
11 

SOD 
SOD 
SOD 

1 
I 

I 

-'-

ardIo.JCyJc. OX 
MedIyl TIllBlIl)'lEIW OX 
~0rpaII:s 

PDlyl .=Ier~lIJdn>=,.""..JBu-
1ooM.1b)ct f' d .. ,- OX 10 
2-Medly'nophlhal OX 10 

".............. OX 10 
A,..."' yJu:aa UX 10 
Aadu_ OX 10 
B.m(.)mdm"DI OX 10 
B-=<a>P1r- OX 10 
Beazo(b)llDcaIlldwllll OX 10 

:sB ........ =~[&bi~·~)paz:,...::.. OX 10 
, JI.mo(k)n,...... OX 10 

c.ry.. OX 10 
Dibeaza(a.h)anlh_ OX 10 
FIaat....... OX 10 
FIuaI-. OX 10 
Jodoao(l,2,J.c,d>P1r- OX 10 
Naphdtd • UX 10 
P'hld_ OX 10 
.Pyr.- OX 10 

: UiW09S GWl' 
:~ 
,QWT 

: GIIl065 
: GIIl065 
:Rauiaa 
:c:u.n 

DL 

250 
2SO 
2SO 
250 
2SO 
2SO 
250 

10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

Pap lot4 

sao 1IIIl 200 un 08/26195 0043 71748 1""'" 
sao 1IIIl 200 

, ...... 

sao 1IIIl 200 
sao 1IIIl 200 

• sao 1IIIl 200 
sao "111 200 
500 "111 200 

10 "111 1 TNF 08119J9S 1107 71188 1 1 
10 1IIIl 1 
10 1IIIl 1 
10 "111 1 
10 "111 1 
10 1IIIl 1 
10 1IIIl 1 
10 1IIIl 1 
10 1IIIl 1 
10 1IIIl 1 
10 1IIIl 1 
10 1IIIl 1 
10 "111 1 
10 1IIIl 1 
10 1IIIl 1 
10 1IIIl 1 

) 10 1IIIl 1 
10 "111 1 

28 
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GENERAL ENGINEERING LABORATORIES 
.'v1eerillg todu.\··s Jleeds with II \';s;ml/or ttJmurrol1.". 

CERTIFICATE OF ANALYSIS 

CliCIII: 

Project Descriprion' 

Becluel 
PO Box 356 
OakRidge, Temu:ssee37831.Q350 
Ms.LDd Kener 
~rrm/CH 

Repent Dam: OcIDber 03, 1995 

SampleID 

I Parameter QuaIIIler Result 

Metals Analysis 

I~ 29.6 
X S03 

Selenium 5.7 
Silver 

.. 
U 7.S 

I Barium 132 
Cadmium . U 33 
Chromium 112 

II ~eo:ury B 0.11 
~"'lenl O!emfstry 

"., JwR=Petro.Hychocarbons E 11800 

I 
. The followlDg prep procedures wen performed: 

I 
GCJMS Base/Ncuual Compounds 

. <Jraphire l'umace 
ICP 

1M=my 

I 
I 
I 
I 

Surrogate Reco""'7 

2-FIuorobiphonyl 
N'lIl'O~ 

p-Terphlmy1-d14 
Bxomofiuorobenz=e 
Dibromofluommctbane 
TolUCZ1e-d8 
BxomofioarobeDz<me 
Dl'bmmofluatomelbanc 
TolUCZ1e-d8 

Test 

M61()'BECH 
M610-BECH 
M610-BECH 
BTEX/NAP-8260 
BTEX/NAP-8260 
BTEX/NAP-8260 
Ml'BE-8260 
Ml'BB-8260 
Ml'BB-8260 

: CH08095 GWT 

DL RL UDiIs 

1.0 5 ug/l 
1.0 5 ug/l 
l.0 5 ugll 
7.B 30 ug/l 
2.2 30 ug/l 
3.3 5 ug/l 
4.2 30 ug/l 

0.10 0.20 ug/l 

1000 1000 ug/l 

Percent'll> Acceptable LImIts 

0.00* (50.4 - 114.) 
0.00* (.35.0 - 1117.) 
0.00* (33.0 - 130.) 
84.2* 197.B -117.) 
103. (78.5 -118.) 
91.4* (92.9 -110.) 
84.2* 197.B -117.) 
103. (78.5 - 118.) 
91.4· (92.9 - 110.) 

STAlE 
FL 
NC 
SC 
"IN 
VA 

GEL 
E&7lSM"ll94 
233 
10120 
02934 
00151 

Page 2of4 

DF Aliaiyst Date Time Bateh M 

1 RMJ 08/17/95 1749 70923 3 
1 RMJ 08/17/95 2045 70923 4 
1 RMJ 08/17/95 1607 70923 5 
1 ISS OS/Z2195 1305 71386 6 

1 
1 
1 
1 DVW OSfZ3/95 0731 71396 .1 

1 MCM 08/22195 1500 71276 S 

CPU 08/17/95 1430 71188 9 
DVW 08/14/95 1200 70923 10 
FGD 08121/95 1700 71386 11 
BBJ 08121/95 2100 71396 7 

29 
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I ,,'v E..'iGr,It..-

I 
:_~:~ 1) _-~ GENERAL ENGINEERING LABORATORIES '-~'-c_ «. ;'v/r!etillg todll)"'S l1eeds H'irh u l"isimrjorrmllorrOl.l.", ----.I 
7~ . ~ STAll! GEL EPI 

0" • ..:._ FL EI71S6/87294 EJ74771l7458 ~ .• ) 
'T·~TO\tW·- He 233 

I 
SC 10120 10Sl2 . 

. TN 02934 

________________________ ~CE==R=l='n~'~lc=A=T~E~O=F~AN~=AL==Y~S=ffi~ _______ ~ :~ 

I 
I Course!: 

Project Description: 

I cc: BECHOO594 

Bechrel 
PO Box 350 
OakRidge, Tonn ...... 37831-0350 
Ms. Lori Keller 
CharleslOn/CH 

Report Dare: OcIober 03, 1995 

SampieID : CHOS09S GWf 

I M=Metbod 

M1 

1M2 
M3 
M4 

I 
M5 
M6 
M7 
M8 

I M9 
MIO 
Mll 

Method-DescrIption 

EPAS260 
EPAS270 
EPA 7060 
EPA 7421 
EPA7740 
EPA6010A 
EPA 7470 
EPA41S.1 
EPA 3500/3520 
EPA 3020 
EPA 3005 

Page 3of4 

1--------------------------------C = Container 

I C1' 
C2 
C3 

I 
Nores: 

Lab. Container ID 

9508265-03.03 
9508265-m.OI 
95OS265-m.ll4 

RefennceID 

CHOS09509 
CHOS09511 
CHOS09510 

I 
The qualifiers in this xeport are defined as foDows: 
J indicates presence of 8lIl!iyte between DL (Detect Limit) aDd RL (Report Limit) 
U indicares presence of analyte < DL (Detect Limit) 

I 
I 
I 
I 30 



GENERAL ENGINEERING LABORATORIES 
~ c.rtfIIcodoas 

STAm GEL EPI 
:\I!eet;llg tocla)"s needs l1:itlr lll'isiOll for comorrOl"". 

FL 1!11156/81294 EB74771&7458 
Ne 233 
SC 111\20· 10512 
m 02934 

________________________ ~C=E~R='I=·n~'I~C=A1==~~O=F~A=N~A=L=Y~ffiS==~~ __ ~.~~a~~~~ __ _ 

Bechrel 
PO Box 350 

Contact: 
Oak Ridge, TenDessce 37831-0350 
Ms. Loti Ke!1er 

Project Descriptiou: CharlestonICH 

I c:c: BECHOO594 Repmt Dale: October 03.. 1995 

SamplcID : CHOS095 GWT 

C = Conlaloer Lab. Container ID Referetu:o ID 

DIWl reponed in mass/mass 1DIi1S is reponed-as • dIy weight'. 

L This dataIepOtt has been prepared and reviewed 
I in acamIatu:e with Gem:z:aI EDgin"";"g Labaratmies 

standazd • procedwes. Please direct 

qup~lrDyour Pmject.M!!!ager,V""l"".5.D 

p n 'Ron'!: 1ml? .rn~rI,..c:tnn .<:.r ?Q.d.17 ./Rm\ ~';~21'11 .;;0"., (Rn't\ ij:;,l....llii ~ _____ • ____ " 

Page 4of4 

31 



1 "'\. ENG!,\-... . ~ .... 
~. --.p 

f 1} 1 
1 ~~ 11._-:- j- STA11! am. 

IJ I> ..... I'L III'I1S6II12M 

GENERAL ENGINEERING LABORATORIES 
,W't!~rillg rud,,~"s neecis wir/r a l';siull fnr tlImtlmm:. " .... 'cwcn H 

"t",.jTQ\l\"· Me m 

l sc 10121 

. , CERTIFICATE OF ANALYSIS ~:: __________________________ ~~~~~~~~~~~~ ________ ~~n_~I." •• ~D~· ______ __ 

l 
l Pmjeot D 1;" 

BecbIal 
POIIo&3S0 
0IkRldp. 11.'n.5 _31831.m50 
ML Lad JC.u.r 
Owl JCH 

,l __ =_B_~~ ___________________ ~ ___ DaE ____ ~ ____ ~ __ ~ _________________________ hp ___ 1_~_3 __ 

l 
l , 

SIII!pIeID 
LobID 
MIIIix 
DueCnDrIed 
Due Re&:oiYed 
PrioIiIy 
CnDocrar 

II 1'.- QaaIIIIer a-Jt 

r E1L1i r hie o. 'cs : 

l 
p~......,JlopQ:.n-r·l'~ 

l~ U 980 
2-MethyIn .... 'hd-e U 980 
A en'" " .. U 980 

,I, A_"""'__ U 980 
r And 'n U 980 

lI4mD(r.)" _ U 980 
--, Bcnza(~ U 980 

, BIOIZO(b~ U 980 
B~ U 980 

-. Baszo(It)fluuundw:luo U 980 
i Cba,_ U 980 
~~m__ U 980 
FhA..... U 980 

~ 

FInal.- U 980 
JadoaD(l.2.3-c.1f)pyma U 980 
NopInb.... U 980 

~ Phcne,,'.. U 980 
Pyla. U 980 

Metals AulJIIa 
Lad D 87.9 

'l GeatinI Q ""l' 
Toal ..... Peao. iI)odno bcw 773000 

--, 
I TIle IbIkJwtas pnp pr!IC8!Ima .... pedbo1Md: 
OCIMS~C i D" 

'I 0, rMI'aaI.a 
• 

: CMIII'MS.JD DLl CH0809S GWf . 
:9jOI"¥5-'M 
:GWI' 
:0II111r9S 
: 0II111r9S 
:Raadne 
: CIiant 

DL RL Ualts 

980 980 1Is/l 
sao 980 1Is/l 
sao 980 1Is/l 
sao 980 1Is/l 
sao .980 1Is/l 
sao 980 -ns/l 
sao 980 -ns/l 
SOD 980 1Is/l 
SOD 980 -ns/l 
SOD 980 -ns/l 
SOD 980 -ns/l 
sao 980 -ns/l 
sao 980 1Is/l 
SOD 980 -ns/l 
SOD 980 -ns/l 
SOD . 980 -ns/l 
SOD 980 1Is/l 
SOD 980 -ns/l 

2.0 10 1Is/l 

100000 100000 -ns/l 

100 W AM DIII"1AI9S 17S3 71188 1 --100 J 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

2 IlM1 0III11SS 1602 'lIl923 2 1 

100 MOl 08I2V)5 l$OO 71276 3 1 

CPU 0lIl17/95 1430 71188 4 ---', 
DVW 0lIl14/95 l200 'lIl923 S 

J 



I 
I 

Client: 

GENERAL ENGINEERING LABORATORIES 
,Weel;ug coday's Ileeds with a 'j,'is!~1l JIlr tmnorrm"'. 

CERTIFICATE OF ANALYSIS 

Bechtel 
PO Box3S0 
OakRidge, Tennessee 37831-0350 
Ms. Lori Koller 
CllarlestonICH 

STATI! 
FL 
NC 
SC 
1N 
VA 
WI 

GEL 
EmS6/rT.Z94 
233 
10120 
02934 
00151 
9991ST19 

EPr 
El74T.V874S1 

1051Z 

I 
= BECH00594 Repon Dare: October 03, 1995 Page 20f3 

.~~----------------~------~---Sample ID : 9508265-03 DU CH08095 awr 

I Surrogate Recovery 

I 
2-Fll1OlObiphenyl 
N"lIIO~ 

p-Tetpl!enyl-dJ.4 

Test 

M61()"BECH 
M61o..BECH 
M61()"BECH 

POrc:ent'J& Acceptable LImlIs 

0.00* (50.4 - 114.) 
0.00* (35.0 - 107.) 
0.00* (33.0 -130.) 

1M = Method Method-InscrIption , -------'-----=--------
M1 EPA 8270 

• M2 EPA 7421 

1M3 EPA418.1 
. ., 4 EPA 3500/3520 

.5 EPA 3020 

I 
C = Container Lab. Container m ReferenceID 

I :1 __ _ 950826S-04.o1 CH0809201 

I NoleS! 
The quaIifiors in this tepOrt are cIefiDaI as foDows: 
J indicates presence of malyte between DL (Detect Limit) and RL (Report Limit) I U judi ....... p=CIlCO of malyte < DL (Dell:<:t Limit) 

I 
I 
I .. 
~~ 

I POBox 30712 ·Cbar!eslOn. SC 29417 '(803) 556-8171 'F"" (803)766-1178 "9508265-04* 

33 



I :\.. E.'1GJ;" 

· ... t>12" ~~1' -- ... :: ~ 
- - .. . 

I ..". ....... -:~Jl!etillg roJa.\o·s Ileeds \l"itlr 11 vision/or tomorrow. ~Certllladloal 
7~ . . ~ STAm GEL EPI 

GENERAL ENGJNEEruNGLA.aQAATORIES . 

o . FL E87I564'l294 Ea7471J874S& 
~'I TO\1.\"'~' NC 233 . ") 

I 
~ ~ ~ 
TN 02934 

___________________ ._··_·_-_--~e=E=R=T=Th=·21C=·~='=fE~O=F~A1~N=AL~Y~S~~~. ____ ~~~--____ _ 

I 
I 

Client: 

Conracc 
Pmject Description: 

BccbIel 
PO Box 3S0 
OakRid&e. Tenu ....... 37831.mSO 
Ms. Lori KdIer 
o,srleston/CH 

I cc: BECHOOS94 Report Dam: OcIDber 03, 1995 

SampleID : 9508265-03 OW CH0809S GWr 

I C = Container Lab. CoutaiDer ID Reference ID 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Data repented inmasshnass 1DIi1S is tepOrIM as 'dry weight'. 

This dataiOporthas been prepared andrevkwed 
in ~ with Gonenl Engin"";"g LaharaIories 
slaiida:id 0pe:raliDg J>rocOdDres. Please <tirect 
any ques '. 100r ProjectManag .... Vair;Jo-I:l~;.Z1;l1lr:! 

Page 30f3 
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-I 
~l 

Project 0. 'ph 

GENERAL ENGINEERING LABORATORIES 

JIecIal 
POlIolt350 

CERtIFICATE OF ANALYSIS 

Oakllldp, ~· __ 37131..Q350 

MLLalix.u. 
O' ... 'WCB 

, e ..,0.= 
S1'A'DI OIL 1ft 
PI. III'IIM72M IIU7%/I74SI 
IIC m 
Ie 1_· UI5I2 
'DI .,. 
VA GIW ----..-n. aH 

-1 __ CC; __ B~ ______________________ ~ __ ~Duc ___ ~~ __ m __ .~ __________________________ ~ ____ 1~ __ 2 __ 

: 951)121iS4'" lAO CHllIII95 awr 
:950826S49 

l , 
s.mp.m 
l.Ibm 
MIIIix 
Duo CoIlor!e! 
Duo hceiYeol 
Priad&y 
CoI1ec:rcy 

QuIIIIer l PIa SIr 

~ VCIIIIIIH)I'pIIb 
II17Ir _N.,..,....6 ~ 

i!le· J 
!~ U .... 

1 
2 

. ,wH U 2 
,.....--r~ JB 0.2 

_lDIIpora-Xy\oIIoa J D.l artbo-:X,.. U 2 
Mdayl TIIlBu&yl EIbcr U 2 

Sw ...... a-..ry T_ 

lb OWl 4 B'I'EDW'-I2i5O 
DiIa *n. 

w
rb

_ 
B'I'EXi1W'-I2i5O 

Til - ell B'l'EX.tW'-C40 
Bi ilia 010 MrBJ..826O 
n aa. h_ 

MrBJ..826O 
TN. ell MTBJ!.I26O 

M-lMdaool 

Ml 

:GWT 
:08I1om 
:08I1om 
:Raudae 
: CIiau 

DL 

1 2 11(/1 1 DLS OiMl1l95 l530 7.2151 1 N 
1 2 11(/1 1 
1 2 11(/1 1 
1 2 11(/1 1 
1 2 1I(/l 1 
1 2 1I(/l 1 
1 2 11(/1 1 

Pacaut~ 

96.6" 191.8 -117;) 
110. (71" • 111.) 
93.2 1929-110,) 
9U* 191.8-117.) 
110. (71" • 111.) 
93.2 1929 • no.) 

Mlalacl-DH'lpb 

EPA82al 

43 

POBox 30712 .CbatIesIoo. SC 29417 • (803) SS6-817l • Fax (803)766-1178 ~ 
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~vL~GI,V 

I ·~~lJ· ~~ ~ ... 
:: % - -. 

I ~ ....."- J/ttt!ring roelay's Jleeds h";ril (J ,"isiOIl far mmorrrm". -. l..abcit2lOt1 Ce:rdl1c::uloAs 
-~ - .... STATE GEL EPl. 

GENERAL ENGINEERING LABORATORIES 

0" • .:,. FL Ei7156i17294 ES7471J174S8 
'T.·I TQlt\\:" NC 233 

SC 10120 10582 

I m ~ 
______________________ ~~CE==R=·I~'n~l~C=~=·I=~~O~F~AN~=AL==~=S=ffi~ ____ ~~~~~ ____ _ 

I 
I 
I 

Pmject Desc:tiption: 

cc: BECHOOS94 

Bechrel 
PO Box3S0 
Oak Ridge, TemJessee 37831.mSO 
Ms. Lori Keller 
CharksIDll/CH 

Report Dare: October 03, 1995 

SampleID : 9S08265.m RAO CH0809S GWT 

I M=Method Method-Description . 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Notes: 
The qualifiers in Ibis report "'" defined as foDows: 
I indic:ares-presence of analyre betweenDL (Detect Limit) and RL (Report Limit) 
U indicates pesenc:e of ana\yte < DL (Derect Limit) 

Data reponed in mass/mass units is n:ported as 'dIy weight'. 

. Page 20f2 
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ATTACHMENT IV 

WASTEWATER MANIFESTS 
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I 
I 
I 
I 
I 
I 
I 
I 
I 

~ , . '. 

I 
I 
I 
I 
I 
I 
I 
I 
• 

No. ~ • \'3l .. ro-:r· 
MANIFEST - NON-liAZARDOUS WASTEWATER 

~ ..v.()lf .... ~..:JU, P'rt:;1I..() 

~. CII,..;tL~~ sc:- __ 'y()~ 

Water Remery SJ-m .. UC. PO IIoK 70791. I SIlO Groenlaf Su ... 

~SCZ941S 
(801) S66-7067 
(803) 566-7066 - PAX 

----------------------------------------------1 

nallle, 

.re 

fully Ind IccomeJydescribed ........ byP"OP"r sIIIpPJIJ .. am. and .re cbdsificd. packed, _.ked and bbeled, Ind mill ""JIICU 

ill pr<>por concIiliofl Co< U'Ulspartby hip.,.y aceor<IiftJW oppIioabl" inl<rnllionalaud national so_cnt ..,.,s.borIsW III. laws 

of 1110 5_ of South Carolina. IlIItthcr cati(y that the coruents of dUs consisn_ Ire as represented by the descriptioA 

..... talnod on the w .... 'Pn>til. Porm preoIouoIy oubmiored to tnd approved by ob. O .. i,.,.red iI.cili", 



I ""'::'~~ .. ' y 

I LLC -
Mailing Add, ... 
POBox 70971 
Clurlc,ton,se 29415 
(803) 566-7067 

Shipping Addr<ss 
1500 Greenleaf StrOOt 

ClurlestOn, SC Z940S 
FAX (803) 566-7066 

1·- NON-HAZARDOUS vVASTE PROF1LE FORM 

CUSTOMER INFORMATION 
GcnetatorNam~: CIkJ~ ;§@".oJ... fl"fr,l)/.I) 
Address: ,v, 0. '" Ql'W 

Watt Approval 
Cod_Numbe, 

I 
I Phone; 1k ConactlTide;7u:~~~-:~J...~~~L~~~====== Toto! estimated pIIQ11$: ,Sj22 -ba:J Type and Number of canbiners: 

I WASTE DESCRIPTION P''-nolics (ppm), - P'--'-IS--.. '~:i:!:' ~'L-_ Flair. Poin.. ,vJA Singi. p_ yeS "" "Tn-- ~ __ 

pH: 't 3 • Odor. ~iT % Free Llquld$: "/.""$""-''/(£)='''%''- % SoIidt,. a" 
I Reactive Sulfides (ppm):.1:L.- Cyanidd(ppm): (2 Color: d$",- ,.. Ii) 

Pro .... ofW •• tc Generatio", _~(.J",e",0?«<k.LC.:I<:!<.c.."'·"'4p6"",",:s ... r,,-. _______________ ~-__ 

I HAZARDOUS CHARACTERIffiCS: 

'lbtaI~ TCLP(ppm) Total (ppm) TCLP(ppm) 
ElfD a. reque5ltd 

~ J(;'oZ PCB <0;10 XXXlCx 

Barium Il~~50 TP8 ~vt> 01 13tJ xxx XX 

~~il.~ BTEX 

~~ 
xxx XX 

" '~ 

II' II" Benun. 

Lead I"" ~:-s~O TOX .«:0 fell xxxxx 
Mercury 0·(0 . 
.Sdenlwn ar;;F 

. Silver j2.~ 
Ouomium-.<5 1A~ -"'u, k..,/i I 

v 

I :.~S::~dUs::!:a:;:~=U~~on this fo= 

2.) This _Is not. rcrulatod htw-dous waste as d.fined by the EPA or by applicobl< ordinances ofSC. 

3.) This fwm .nd its I ... cl!tneub conllin tl'De and accurate deseri~tions of the wast .. I 4.) Iuly laboralOt)' d." used to support the: validity of the: data shown on this foan has been obllieed trom the an.tysis of. 1'OIun.eaically 
- Rp ........ lI<We sampl., obtained .nd-analyzed according to 40 en 261. EPA Document SW.8<I6. Test Methods"" Evaluating Solid 

Wastt, of emy the sam. WlIste that J will deliver to Wlter Rel!()~ry Systems for trcabnent. 

I S.) t certify that til. laboratory roultsli";"g lab name, report date, and .... "p1. ID, or. at1ached as 'UPPOl'l to the: da .. certified on this 
appftcation. 

I Certl6.dSignature ---x:.~ OateJW!f!95 

Print Name, TId. &: emplol"'J': ~/1-r-Lc,G' l GN £"'N>5, CrvST 

J~ 

I 



__ ....... - South Carolina _-:=~ 

DHEC 
DepaI1ment of Health and Environmenlal Control 

2600 Bull Street, Columbia, SC 29201 

Commissioner. 000. 

Board: John H. Bu 
WIGIam M. 
RogerlBal 

PromoBng HesJth,· 

OPTlONAL FORU 99 (7-90) 

June 3, 1996 

Department of the Navy 
Naval Facilities Engineering Command 
G.A Hutto, Environmental Engineer 
Petroleum Remediation Division 
P.O. Box 190010 
2155 Eagle Drive 
North Charleston, SC 29419-9010 

RE: Charleston Naval Shipyard, Building 236 
Site ID #16459 
Tank Closure Report received February 20, 1996 
Charleston County 

Dear Mr. Hutto: 

The Ground Water Protection Division (GWPD) of the South Carolina Department of . 
Health and Environmental Control (SCDHEC) has received and reviewed the referenced closure 
report and offers the following comments: 

1) It appears that a release of petroleum hydrocarbons to the envir<!nment has 
occurred at the location of the former UST #5. However, the Department has 
concerns about the validity of the analytical data (see comment #2) and 
recommends the confirmation of the this release. 

2) A review of the analytical data indicates that some of the samples exceeded the 
appropriate holding times. For example, soil sample CH08098 for BTEX was 
analyzed 15 days from being obtained in the field. The acceptable hoiding time 
for BTEX analysis is 14 days. Sample CH08099 was handled in the same way (15 
days). In addition, some of the samples where analyzed on the last day of the 
acceptable holding times. Please note, the samples that exceeded their holding 
times are not acceptable and the ones that were analyzed at the last day are 
questionable. 

Based on the above concerns, a potential release at UST #5 and questionable analytical 
results, the GWPD cannot review the referenced closure report. Therefore, the GWPD requests 
that this site be revisited to obtain useable date. Soil samples should be obtained from below the 
former tank pits. If the samples are at or below the watertable, a groundwater sample should be 
obtained as well. The GWPD also recommends that additional samples be obtained at the former 
location of tank #5 to evaluate the severity and extent of the potential release from this tank. 



If the Navy proposes to utilize borings to obtain samples, please submit a plan to the 
GWPD so that monitoring well approvals can be issued in case these borings encounter 
groundwater. 

If you have any questions or comments, please call me at (803) 734-5328. On all future 
correspondence concerning this site, please reference the Site ID number. 

tamlBLDG236.CR 

~~ :thYA: en, Hydrogeologist 
Assessment and Development Section 
Ground Water Protection Division 
Bureau of Drinking Water Protection 

cc: Christine Sanford-Coker, Trident District EQC . 
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A COMPREHENSIVE REVIEW OF COMMON LABORATORY ARTIFACTS 
DETECTED IN ENVIRONMENTAL SAMPLES FROM 

THE CHARLESTON NAVAL BASE 

This memo selVes as a technical review of possible industrial, laboratory and field sampling uses 
of common laboratory chemicals that have also been detected in varying media and concentrations 
at the Charleston Naval Base. The pwpose of this memo is to show possible paths of introduction 
of these chemicals into the environmental samples through various pathways. Heartland 
Environmental SelVices, Inc. did an independent literature search to supplement this memo. 
Heartland's text and references are featured as Attachment A. Since much of the blame for 
common artifacts in environmental samples is usually placed on the laboratory, a brief discussion 
on the role of the laboratory is needed. 

Under the Resource Conservation Recovery Act (RCRA) and the Comprehensive Environmental 
Response, Compensation and Liability Act (CERCLA) investigations, environmental samples are 
routinely collected by field personnel and sent to analyticallaboraturies for analysis to determine 
if contaminants of concern are present and at significant concentrations to pose a risk to either 
human or ecological assessments. Laboratories selected to analyze environmental samples often 
go through intensive laboratory auditing processes either by the client's representatives or by 
individual government agencies or its appointee to assess a laboratory's capabilities. After 
successful completion of the audit and successful analysis of performance evaluation (PE) samples, 
the laboratory will become certified or given a stamp of approval. The laboratory then performs 
laboratory analysis of samples using regu1ated methods promulgated throughout the United States. 

The RCRA methods commonly called SW -846 and the CERCLA methods called CLP, give step 
by step instructions on how a laboratory must follow the laboratory procedures. Built into these 
methods are quality controls and standards a laboratory must adhere to in order for data to be 
acceptable. A laboratory must make every effort to meet these quality cOntrol requirements or 
face the possibility of the data not being acceptable or non compliant by a data validator. When 
the laboratory has shown through data validation that the data is compliant but unexplainable 
results show up for chemicals like acetone, methylene chloride, and bis(2-EthyJhexy1)pbthaJate 
(BEHP), a more thorough review of the data is needed. 

It is the objective of the data user to try to understand the usage of these chemicals. The where 
and why of common contaminants being detected also needs to be explained before a judgement 
can be made of the data. In that respect historical data plays a very important role in determining 
the usefulness of the data and understanding how the laboratory operates supplements that role. 
But normal standard operating procedures of laboratory and field personnel can lead to 
contamination of samples with acetone, methylene chloride and BEHP. 

Mf 
Acetone and methylene chloride are parameters listed in USEPA SW-846 method 8260 and 
USEPA CLP volatile organic analysis method. Both chemicals are used throughout the laboratory 
in extraction and cleanup solvents (VOA methods do not lise extraction and cleanup procedures) 

I 
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for soils and water samples. Acetone, derived from the oxidation of isopropyl alcohol, is used 
primarily in industry in paints, varnish, and lacquer solvent. A laboratory will use acetone to 
dissolve semivolatile compounds for stock standard solutions for method SW-846 8270 and in a 
solvent solution (3OOmll:l) with either methylene chloride or hexane used in sample quantitative 
extraction methods for soils. The EPA approved extraction methods that a laboratory uses for 
soils/solids samples are solid phase, soxhiet, pressurized fluid, and ultrasonic. Analytical clean 
up procedures, used to help eliminate sample interference and false positives and negatives, such 
as alumina, florisil, silica, acid-base partition, and sulfur also use acetone as an extraction solvent 
(100 ml). Specifically to the Charleston Naval Base, acetone is used in extractions of solids for 
methods 8080A, 808lA, 8082 (pesticides and PCBs) 8l4lA (organophosphorus pesticides), 8150B 
(herbicides) and 8270C (semivolatiles). 

Methylene chloride, derived from the chlorination of methyl chloride, is used primarily in industry 
in paint removers and solvent degreasing. A laboratory uses methylene chloride to prepare the 
Gas Chromatography! Mass Spectrometry (GC/MS) tuning standard for method 8270, as a solvent 
solution with acetone (300 ml total solvent at 1:1 for each sample) used in sample quantitative 
extraction methods for soils and as a stand alone solvent (500 ml) for water samples. The EPA 
approved extraction methods that a laboratory uses for water samples are liquid-liquid, continuous 
liquid-liquid, and solid phase. Methylene chloride is used in sample analytical clean Ilj;\..." 

procedures such as alumina, florisil, silica gel, gel permeation, and acid-base partition (100 m 
which help to eliminate interferences. 

Methylene chloride is used as a precJeaning agent for sodium sulfate which is used after every 
extraction and cleanup procedure as a drying agent to remove moisture from extracts. Methylene 
chloride is also used as a rinse for the polyt.etrafluoroety1me (PfFB) boiling chips needed to help 
concentrate down the volumes of extraction and cleamlp solvents produced for every 8anIp1e to 
the correct volume. Both the sodinm sulfate and the boiling chips are to be dried in an oven for 
several hours before usage and stored in glass containers and not plastic to prevent cross 
cootamination from BHBP. Specifically to the Charleston Naval Base, methylene chloride is used 
in extractions of liquids for methods 8080A, 8081A, 8082 (pesticides and PCBs) 8l41A 
(organophosphorus pesticides), 8l50B (herbicides), 8270C (semivolatiles), and 8290 (dioxin). 
Another possible pathway of methylene chloride contamination according to method 8260A is 
"Laboratory clothing worn by the analyst should be clean, since clothing previously exposed 
to methylene chloride fumes during liquidlliquid extraction procedures can comn"ute to 
sample conblmination.· As an additional precaution it is extremely important that air ventilation 
systems do not lead between the extraction labs and volatile analysis Jabs as acetone and methylene 
chloride will con~te samples. 

BBHP is derived from the reaction of 2-ethylhe~ol and phthalic anhydride and is used in 
industry as a plasticizer for many resins and elastomeq; and as a liquid in vacuum pumps. 
Laboratories do not use BBHP for any extractions or as a cleanup agent but BBHP can come -
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contact with environmental samples in other ways. If sample containers have plastic lids instead 
of screw caps lined with Teflon septas, possible contamination from pbtbalates (BEHP) can be 
seen in the samples. As noted in method 8080A of the USEPA SW-846 Test Methods, other 
pbtbalate interferences are discussed as follows· Interferences by phthalate esters can pose a 
l11l\ior problem in pesticide determinations when nsing the electron capture detector. These 
compounds generally appear in the chromatogram as large late-eluting peaks, especially in 
the 15% and 50% fractions from Florisil clean-up. Common flexible plastics contain varying 
amounts of phthalates. These phthalates are easily extracted or leached from such materials 
during laboratory operations. Cross contamination of clean glassware routinely occurs when 
plastics are handled during extraction steps, especially when solvent-wetted surfaces are 
handled. Interferences from phthalates can best be minimized by avoiding contact with any 
plastic materials. Exhaustive cleanup of reagents and glassware may be required to 
eliminate background phthalate contamination.' Method 8061A (phthalate Esters by Gas 
Chromatography) goes into further detail discussing Soxhlet extractors and possible cross 
contamination in using them. "If Soxhlet extractors are baked in the mume furnace, care 
must be taken to ensure that they are dry. Thorough rinsing with hot tap water, followed 
by deionized water and acetone, is not an adequate decontamination procedure. Even after 
a Soxhlet extractor was ret1uxed with acetone for three days, with daily solvent changes, the 
concentration of bis(2-Ethylhexyl)phthalate was as high as 500 ng per washing. Storage of 
glassware in the laboratory introduces contamination, even if the glassware is wrapped in 
aluminum foll. Therefore, any glassware used in Method 8061 should be cleaned 
immediately prior to use". The method goes on to state that "Florisll and ablmina may be 
contaminated with phthalate esters and, therefore, use of these materials in sample cleanup 
should be employed cautiously. Washing of these materials prior to use with the solvent(s) 
used for elution during extract cleanup was helpful, however, heating at 320°C for Florisll 
and 210°C for ablmina is recommended. Phthalate esters were detected in F10risll cartridge 
method blanks at concentrations ranging from 10 to 460 ng, with 5 pbthalate esters in the 
105 to 460 ng range. Complete nmoval of the phthalate esters from Florisll cartridges does 
not seem possible, and it is therefore desirable to keep the steps involved in sample 
preparation to a mjnjmum." As with acetone and methylene chloride, BEHP may have 
pathways of contamination inadvertently leading to environmental samples if extreme caution and 
care are not taken in the laboratory to prevent them. Pathways of possible contamination do not 
solely belong to the laboratory. Field sampling procedures need to be scrutinized in depth as well 
to help eliminate cross contamination. 

Field sampling procedures may lead to possible contamination of samples. Plastic sheeting and 
gloves are routinely used to keep both the sampling area and field personnel contaminate free but 
caution needs to be taken to prevent cross contamination to samples. Sampling tools such as 

\ 

stainless steel trowels, teflon trowels and teflon tubing should remain covered with aluminum foil 
until the point of sampling so as not to come in contact wit,h the plastic sheeting. When wearing 
plastic gloves the sampler needs to use extra caution so that none of the sample comes in contact 
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with the glove as the sample bottle is being filled and possibly causing a cross contamination with 
phthalates. 

It is also necessary to follow proper sampling decontamination procedures to help prevent cross 
contamination. Though there are no solvents used for decontamination on the Charleston Naval 
Base that are listed on the VOA method list, isopropyl alcohol is used as a solvent rinse on 
sampling equipment as described in the CSAP. Extreme caution needs to be taken when using 
isopropyl alcohol for decontamination. When using isopropyl alcohol as a rinse after Alconox 
detergent and DI water wash, the alcohol must be throughly rinsed with DI water and allowed to 
completely dry before additional samples are taken. If too much alcohol is used, or too little DI 
water for a fmal rinse, samples can show increased levels of acetone when analyzed. 

A base wide review of the data showed acetone was randomly showing up in samples throughout 
the Naval Base. To help narrow down the possible routes of exposure of acetone to the samples, 
a decontamination experiment was conducted in the Fall of 1996 and blind samples were collected 
and sent to Southwest Laboratories to be analyzed. 

Three blind soil samples and one water sample spiked with isopropyl alcohol were sent to the I..­
to be analyzed using method 8260. The equipment used to collect the sample was a hand auge" .. ~ 
One sample was taken following the decontamination procedures listed in the CSAP and after the 
auger was let to dry. One soil sample was taken following the new EPA decontamination 
procedures set forwanl in their August 1996 audit The audit stated that a smaller amount of DI . 
water (using a squirt bottle filled with DI water to rinse off the alcohol instead of the larger 
amounts previously used) was to be used. One sample was also taken using a hand auger that was 
wrapped in tin foil and stored in the field trailer. As an added bonus, one water vial was spiked 
with a few drops of isopropyl alcohoL A trip blank was also submitted for analysis in case of any 
carryover contaminants. 

The hand auger that was wrapped in foil had acetone detected at 10 ppb with no TICs reported. 
Using the August 1996 EPA audit decontamination procedures, acetone was detected at 200 ppb 
with TICs of isopropyl alcohol at 190 ppb. The concentration of isopropyl alcohol is estimated 
due to the fact that the laboratory is not required to establish instrument calibration criteria on 
TICs. Using the CSAP deconfllmination procedures, acetone was detected at 31 ppb with no 
tentatively identified compounds (TICs). The water spike showed acetone at 2900 and a TIC of 
isopropyl alcohol at 180000 ppb. The results of the water spike are estimated due to the sample 
having to be diluted in onIer for the instrument to properly quantify the results. The concentration 
of isopropyl alcohol is estimated due to the fact ~t the laboratory is not required to establish 
instrument calibration criteria on TICs. 
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.A Comprehensive Review of Common lAboratory Artifacts 
Detected in Environmental Samples From 

Charleston Naval Base 

It is apparent that sampling equipment needs to be rinsed heavily with DI water when required to 
use isopropyl alcohol as a decontamination step, and let it air dry as long as possible to help 
eliminate the possibility of cross contamination of unwanted acetone. It is not acceptable to have 
a bucket of DI water at the end of the decontamination line that is used all day without changing 
the water frequently. 1bis happens far too many times. Isopropyl alcohol builds up and 
contributes to the cross contamination of samples with acetone. 

For the data reviewer the USEP A Contract Laboratory Program National Functional Guidelines 
for Organic Data Review state that acetone, methylene chloride and BEHP are common 
contaminants and certain rules such as the lOX rule need to be followed when. evaluating blanks 
(lab or field) along with the samples. A caveat to this rule is when equipment and rinsate blanks 
are taken at the beginning of the day in ideal conditions and not after a full day of sampling, say 
when isopropyl alcohol has saturated the DI water bucket. lbis causes the reviewer to scrutinize 
data between blanks and samples that have not been collected by the same procedures. 

As stated earlier, a base wide review of the data was performed on acetone, methylene chloride, 
and BEHP results to determine if there were treads developing that might shed some light on 
whether the results were site related or due to cross contamination. The quarterly groundwater 
monitoring program for all of the individual zones was evaluated in depth due to the concerns 
posed by the project team. All of the well data collected to date was printed out to see if 
analytical results showed repeated detections of acetone, methylene chloride, and BEHP. A 
comparison of soil data (soil borings and Direct Push Technology (DPT) in close proximity to 
monitoring wells was also made to see if possible leaching to groundwater could have occurred. 
When. reviewing possible soil leaching of contaminants, the soil screening levels (SSL) along with 
history of the site, need to be considered before a final assessment of the data is made. The SSL 
for acetone is 8000 ppb (pglkg), methylene chloride is 10 ppb, and BEHP is 11,000 ppb. 

The well ID 638001 from Zone G bad acetone results that appeared in two of the groundwater 
monitoring rounds (3'" and 4" at concentrations of 3 and 7 ppb. Three wells in Zone H show 
results that appear in multiple rounds. Well ID 009005 bad results of acetone of 11.7 and 19 ppb 
in the I" and 3'" respectively. Well ID 009009 bad results of acetone of 22 and 4 ppb in the 2M 
and 4th rounds and well ID 017005 had acetone results of 17.9 and 360 ppb in the 1" and 3'" 
rounds. 

A review of the soil borings near the above mentioned wells showed that boring ID 638004, taken 
approximately 75 feet from the well, had a second interval acetone result of 120 ppb. Boring IDs 
GDHSB056 and GDHSB057 which were located approximately 175 ft. from well 009009 had 
detections of 27 and 17 ppb respectively. Boring ID 009SBOOS, taken where a well was 
constructed, did not have a detection for acetone. 
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A. Comprehensive Review of Conunon Laboral()TY A.rtif~ 
Detected in Environmental Samples FI . 

Charleston Naval &m 

A review of the acetone results for DPT samples in Zone A showed no correlation to the nearest 
well pair 03915 and 15D and the DPT samples taken'in Zone F at AOC 607 did not have acetone 
detections. Four second round groundwater DPT samples were taken in Zone L because of first 
round detections of acetone in either soil and/or water DPT samples. Samples 037GPOOl, 
037SP002, 037GP002, and 037GPOO3 in subzone F had detections of 65.8 ppb, 12.9 ppb, 5.63 
ppb, and 7.03 ppb respectively. The second round samples for 037GPOOl and 037GPOO3 did not 
have detections for acetone and sample 037GP002 had a result of 2 ppb. 

Sample 037GP032 in subzone C had a first round detection of 683 ppb for acetone. The second 
round sample had a result of 15 ppb. 

A review of the methylene chloride results showed well ID 009007 showing results of 130, 68, 
and 330 ppb in the 2ad , 3n1 and 41h rounds and well ID 017002 showing methylene chloride 
showing results of 520 and 240 ppb in the 2ad and 3n1 rounds. The review of the soil borings 
collected around the vicinity of those wells showed no detections of methylene chloride. There 
was also no correlation between the DPT samples collected in Zones A and F and the wells that 
are in the vicinity of the DPT samples. 

A review of the BEHP data shows that in Zone E well ID GDE009 had detections of 2 and 10 ~. 
for the 1" and 2ad rounds of data and well ID GDE09D had detections of 1 ~d 5 ppb for the_ 
and 2ad rounds. The review of the soil borings for those wells showed non detects. Well ID 
663002 in Zone H had detections of 180 and 59 ppb for the 3n1 and 41h rounds and one soil boring, 
663SBOO2 had a detection of 131 ppb ofBEHP. WellID 014003 had detections of5and 2 ppb 
for the 1" and 41h rounds. The site 684 soil borings taken around the well showed no detections 
for BEHP. Well ID 178001 had detections of 530 and 290 ppb in the 2ad and 3n1 rounds. The site 
178 
borings taken around the well showed no detections for BEHP. Well ID GDH06D had BEHP 
detections of 3.9 and 230 ppb for the 1" and 2ad rounds. Soil boring GDHSB006 did not have 
detections ofBEHP. Well'ID GDH09D had detections of 6.9 and 2 ppb in the 2ad and 3n1 rounds. 
The soil borings GDH076, GDH084 and GDH085 did not have detections ofBEHP. 

Heartland Environmental's task was to investigate the possible uses of methylene chloride at 
industrial and Department of Defense facilities and the possibility of acetone being a contaminant 
in isopropyl alcohol. Of particular interest is the information from Fisher Scientific Company that 
specifies isopropyl alcohol contains .002 % (2Oppm) of acetone. The type of isopropyl alcohol used 
at NA VBASE Charleston is the type Fisher's analytical reports discusses. Attachment B includes 
documentation from various USEPA resources as a,supplement to this memo. 
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Fmdings regarding trace level methylene chloride 

and acetone contamination 

Prepared for:Cbarlie ·Vernoy, EnSafe 

February 9, 1998 

Documentation concerning trace level methylene chloride and acetone contamination in a field 

investigation is very difficult to discover. Based on the review of many technical publications 

at several universities in st. Louis and extensive inquiries on the internet using five different 

databases for searches, Heartland ES1 has not been able to discover evidence of prior papers 

concerning trace level contamination in the field. However, based on our extensive research, 

we have uncovered several documents which would support EnSafe's supposition that the 

concentrations of methylene chloride and acetone detected are fieldllaboratory contaminants. 

Methylene chloride, CAS 75-09-2, is most widely used by companies that produce paint 

strippers, which have been determined to be a major contributor of hazardous waste generation 

in the Department of Defense. In addition, other companies use methylene chloride to clean 

metal surfaces. Thru the use of the strippers, it is plausible to ascertain that an uncertain 

amount of methylene chloride could randomly contaminate field samples without bias for 

quarterly monitoring. Methylene chloride is also categorized as a common laboratory 

contaminant that may be present in concentrations less than 25 J1.glL or J1.gIKg without being 

outside the technical acceptance criteria. Therefore, based on the presence of methylene 

chloride at the site in question as a component of paint strippers and cleaners and the allowable 

presence of. methylene chloride in "blank" samples, all trace levels of methylene chloride, 

« 100 ppb or < lOX methylene chloride CRQL) should be considered to be a field and/or 

laboratory contaminant. 

The acetone, CAS 97-94-1, detected at the site can be attributed to the isopropanol utilized to 

decontaminate the sampling equipment. EnSafe used Fisher ACS grade isopropanol, .which 

according to Ms. Deborah Hostetter, Senior Chemical Sales Specialist for Fisher Scientific, 

contains acetone as a contaminant. Deionized (D1) water rinses after the isopropanol 

decontamination is critical to insure that the isopropanol has been cleansed from the surface. 

After a field audit, EnSafe was instructed by the EPA to rinse the equipment with less 01 

water. If the equipment was not properly decontaminated with enough D1 water to completely 

rid the equipment of isopropanol, traces of acetone would be present in field samples (as 

noted). Therefor, all trace acetone results « 100 ppb) can be attributed to the acetone 

contamination in the isopropanol. 
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APPENDIXE 
Detections of Methylene Chloride in Zone E Blank Samples 

RFI Report Addendum, AOC 583, Zone E, Charleston Naval Complex 

Sample Date Frequency of Range of 

SamplelD Type Collected Concentration Qualifier Units Detection Detection 

023EB00301 EB 30-Aug-95 10 = pg/L 

067E600301 EB 07-Sep-95 5 U pg/L 

573EB00201 EB II-Sep-95 8 = pg/L 30/67 1 - 26 pg/L 

097EB00301 EB 18-Sep-95 5 U pg/L 44.8% 

1 OOEBOOI 01 EB 27-Sep-95 5 U pg/L 30-Aug-95 

551EB00301 EB 03-0ct-95 3 J pg/L 12-Dec-96 

023EB00202 EB 16-0ct-95 9 = pg/L 

023EOO010l EB 17-0ct-95 5 U pg/L 

065EB00401 EB 23-Oct-95 4 J pg/L 

596EB00502 EB 23-Oct-95 5 J pg/L 

531E600101 EB 30-0ct-95 5 = pg/L 

559E601001 EB 07-Nov-95 5 U pg/L 

054EB00201 EB 13-Nov-95 8 = pg/L 

559EB00402 EB 13-Nov-95 9 = pg/L 

054EB00601 EB 20-Nov-95 J pg/L 

054EB01401 EB 27-Nov-95 11 = pg/L 

084E600501 EB 04-Dec-95 2 J pg/L 

065EWOO10l EB 07-Dec-95 5 U pg/L 

GDEEW19DOI EB 07-Dec-95 5 U pg/L 

083EB00202 EB 18-Dec-95 5 U pg/L 

525EB00601 EB 02-Jan-96 6 J pg/L 

590EB00501 EB 08-Jan-96 5 U pg/L 

550EB00601 EB 16-Jan-96 5 U pg/L 

570Eoo0501 EB 23-Jan-96 5 U pg/L 

570EB00501 EB 23-Jan-96 5 U pg/L 

102EB00401 EB 31-Jan-96 3 J pg/L 

025EB0100l EB 06-Feb-96 5 U pg/L 

1 02EOOOI 01 EB 06-Feb-96 5 U pg/L 

102EB01301 EB 28-Feb-96 5 U pg/L 
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APPENDIXE 
Detections of Methylene Chloride in Zone E Blank Samples 
RFt Report Addendum, AOC 583, Zone E, Charleston Naval Complex 

Sample Date Frequency of Range of Sample 10 Type Collected Concentration Qualifier Units Detection Detection 
018EWOO10l EB 19-Mar-96 5 U pg/L 

583EWOO10l EB 25-Mar-96 5 U pg/L 

576EWOO201 EB 01-Apr-96 5 U pg/L 

GDEEW0100l EB 08-Apr-96 5 U pg/L 

GDEEW02501 EB 15-Apr-96 5 U pg/L 

526EW01DOI EB 22-Apr-96 4 J pg/L 

539EWOO10l EB 29-Apr-96 26 = pg/L 

570EW02DOI EB 06-May-96 5 U pg/L 

102EB04201 EB 20-May-96 6 = pg/L 

559EB02301 EB 28-MaY-96 2 J pg/L 

053EBOO401 EB 06-Jun-96 5 U pg/L 

596EWOO302 EB 08-Jul-96 5 U pglL 
018EBOO10l EB 17-Jul-96 3 J pglL 
145EWOO102 EB 18-Jul-96 2 J pg/L 

018EBOO802 EB 24-Jul-96 5 U pg/L 

GDEEW14D02 EB 25-Jul-96 12 = pglL 
018EDOO10l EB 31-Jul-96 5 U pglL 
018EOOO10l EB 01-Aug-96 2 J pglL 
018EB00601 EB 01-Aug-96 5 U pg/L 

549EWOO202 EB 01-Aug-96 5 U pg/L 

054EWOO102 EB 09-Aug-96 13 = pg/L 

065EWOO102 EB 14-Aug-96 4 J pg/L 

065EBOO701 EB 10-Sep-96 5 U pg/L 
GDEEOO2801 EB II-Sep-96 5 U pglL 

620EBOO501 EB 16-Sep-96 1 J pg/L 

FDSESC4702 EB 24-Sep-96 14 = pg/L 

FDSEOO9401 EB 03-0ct-96 5 U pg/L 

FDSESH2401 EB 21-0ct-96 5 U pg/L 

GDEEW02601 EB 29-Oct-96 5 U pg/L 
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APPENDIXE 
Detections of Methylene Chloride in Zone E Blank Samples 

RFI Report Addendum, AOC 583, Zone E, Charleston Naval Complex 

Sample Date Frequency of Range of 

Sample 10 Type Collected Concentration aualifier Units Detection Detection 

596EW00403 EB 31-0ct-96 7 = pglL 

620EW0020t EB 04-Nov-96 5 U pglL 

GDEEW01003 EB 06-Nov-96 5 U pglL 

084EW00103 EB 15-Nov-96 2 J pglL 

GDEEW16D03 EB 19-Nov-96 7 = pg/L 

551EW00103 EB 26-Nov-96 5 U pglL 

550EW00103 EB 04-Dec-96 7 = pglL 

FDSE011401 EB 05-Dec-96 5 U pglL 

063EW00103 EB 12-Dec-96 5 U pglL 

5703000501 FB 23-Jan-96 5 U pglL 

5707000501 FB 23-Jan-96 5 U pglL 

1027000101 FB 08-Feb-96 5 U pglL 14/30 1 - 30 pglL 

01 BFW001 01 FB 19-Mar-96 5 U pglL 46.7% 

583FW00101 FB 25-Mar-96 5 U pglL 23-Jan-96 

576FW00201 FB 01-Apr-96 5 U pglL 12-Dec-96 

GDEFW01301 FB 09-Apr-96 5 U pg/L 

GDEFW02501 FB 15-Apr-96 5 U pglL 

526FW01D01 FB 22-Apr-96 3 J pglL 

539FW00101 FB 29-Apr-96 24 = pglL 

570FW02DOI FB 06-May-96 30 = pglL 

596FW00302 FB OB-Jul-96 J pglL 

145FW00102 FB 1B-Jul-96 4 J pglL 

GDEFW14D02 FB 25-Jul-96 11 = pgIL 

549FW00202 FB 01-Aug-96 5 U pglL 

054FW00102 FB 09-Aug-96 5 J pglL 

065FW00102 FB 14-Aug-96 5 J pglL 

GDE7002B01 FB 11-Sep-96 5 U pglL 

570P000401 FB 12-Sep-96 5 U pglL 

GDEP026D01 FB 13-Sep-96 12 = pglL 
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APPENDIX E 
Detections of Methylene Chloride in Zone E Blank Samples 
RFI Report Addendum, AOC 583, Zone E, Charleston Naval Complex 

Sample Date Frequency of Range of SamplelD Type Collected Concentration Qualifier Units Detection Detection 
FDSFSC4702 FB 24-Sep-96 16 = pglL 
018FW00501 FB 01-0ct-96 5 U pg/L 

065FW00701 FB 30-Oct-96 7 = pg/L 

596FW00403 FB 31-Oct-96 9 = pglL 
GDEFW01003 FB 06-Nov-96 5 U pglL 
084FW00103 FB 15-Nov-96 2 J pg/L 

GDEFW16D03 FB 19-Nov-96 8 = pg/l 

551FWOO103 FB 26-Nov-96 5 U pg/L 

550FW00103 FB 04-Dec-96 5 U pg/L 

063FW00103 FB 12-Dec-96 5 U pglL 

FDSOE0010l LB 20-Sep-96 12 J pg/kg 1/10rlOO% 12 pglkg 

538TB00802 TB 28-Aug-95 11 U pgiL 
542TB00602 TB 29-Aug-95 5 U pgiL 
063TB00201 TB 30-Aug-95 5 U pg/L 106/233 1 - 47 pglL 
543TB00402 TB 30-Aug-95 5 U pg/L 45.5% 

070TB00301 TB 31-Aug-95 5 U pg/L 28-Aug-95 
549TB00301 TB 31-Aug-95 5 U pg/L 13-Dec-96 
548TB00102 TB 01-Sep-95 5 U pglL 
548TB00201 TB 05-Sep-95 5 U pglL 
576TB00501 TB 06-Sep-95 5 U pg/L 

022TB00202 TB 07-Sep-95 5 U pg/L 

172TB00401 TB 0B-Sep-95 5 U pglL 
566TB00301 TB 09-Sep-95 5 U pg/L 

572TB00501 TB IO-Sep-95 5 U pg/l 

573TB00201 TB II-Sep-95 5 U pglL 
579TB00402 TB 12-Sep-95 5 U pg/L 

GDETB00801 TB 13-Sep-95 5 U pg/L 

580TB00201 TB 14-Sep-95 5 U pglL 
583TB00601 TB 15-Sep-95 5 U pg/L 
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APPENDIXE 
Detections of Methylene Chloride in Zone E Blank Samples 

RFI Report Addendum, AOC 583, Zone E, Charleston Naval Complex 

Sample Date Frequency of Range of 

Sample 10 Type Collected Concentration Qualifier Units Detection Detection 

097TB00301 TB lB-Sep-95 5 U pg/L 

59BTB00102 TB 19-5ep-95 5 U pglL 

603TB00202 TB 20-Sep-95 5 U pglL 

605TBOO301 TB 21-Sep-95 12 = pglL 

605TB00901 TB 22-Sep-95 11 = pglL 

01BTB00502 TB 25-Sep-95 5 U pglL 

605TB00201 TB 26-Sep-95 5 U pg/L 

065TB00501 TB 27-Sep-95 5 U pglL 

544TB00102 TB 2B-Sep-95 5 U pglL 

544TB00301 TB 29-Sep-95 B = pg/L 

551TB00301 TB 02-0CI-95 3 J pglL 

01BTB00301a TB 03-0ct-95 5 = pglL 

543TB00102 TB II-OcI-95 10 = pg/L 

52BTB00202 TB 12-OcI-95 9 U pg/L 

023TB00202 TB 13-0cl-95 5 U pglL 

586TB00302 TB 16-0cl-95 10 = pglL 

023TOO010l TB 17-Oct-95 5 U pglL 

596TB00502 TB 20-OcI-95 5 U pg/L 

596TB00401 TB 23-0CI-95 4 J pglL 

GOETB02402 TB 25-Oct-95 27 = pglL 

GDETB01BOl TB 26-Oct-95 29 = pglL 

531TB00202 TB 27-0ct-95 28 = pglL 

596TB00901 TB 30-Oct-95 5 U pglL 

573TB0010l TB 31-OcI-95 25 U pglL 

556TB0010l TB 02-Nov-95 5 U pglL 

556TB00601 TB 03-Nov-95 27 = pglL 

559TB01301 TB 06-Nov-95 5 U pg/L 

559TB0100l TB 07-Nov-95 5 U pglL 

556TOOO703 TB OB-Nov-95 5 U pglL 
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APPENDIXE 
Detections of Methylene Chloride in Zone E Blank Samples 
RFI Report Addendum, AOC 583, Zone E, Charleston Naval Complex 

Sample Date Frequency of Range of SamplelD Type Collected Concentration Qualifier Units Detection Detection 
559TB00501 TB 09-Nov-95 5 U pglL 
559TB00402 TB 10-Nov-95 5 U pglL 
054TB00201 TB 13-Nov-95 B = pglL 
559TB01102 TB 14-Nov-95 9 = pglL 
561TB00201 TB 15-Nov-95 B = pglL 
526TB00402 TB 16-Nov-95 5 U pglL 
054TB00402 TB 17-Nov-95 5 U pg/L 

054TB00601 TB 20-Nov-95 2 J JlglL 
054TB01401a TB 21-Nov-95 5 U JlglL 
054TB01401b TB 27-Nov-95 B = pg/L 

054TB03101 TB 2B-Nov-95 B = JlglL 
084TBOO10l TB 29-Nov-95 2 J pglL 

''''., 054TB03401 TB 30-Nov-95 5 U JlglL 
0B4TBOOO01 TB 01-Dec-95 J pglL 
562TB00301 TB 04-Dec-95 2 J pglL 
562TBOO201 TB 05-Dec-95 1 J pglL 

GDETW19DOl TB 07-Dec-95 5 U JlglL 
083TB00402 TB 14-Dec-95 5 U pg/L 

OB3TB00502 TB 1B-Dec-95 5 U pglL 
083TB00602 TB 19-Dec-95 5 U JlglL 
525TB00601 TB 02-Jan-96 6 J JlglL 
170TBOO901 TB 03-Jan-96 5 J Jlg/L 

590TB0010l TB 04-Jan-96 5 U JlglL 
590TBOO501 TB 05-Jan-96 5 U pg/L 

602TB00301 TB OB-Jan-96 5 U pglL 
530TBOO201 TB 09-Jan-96 5 U pglL 
GDETB02301 TB 10-Jan-96 47 = pglL 
558TBOO101 TB l1-Jan-96 10 pglL 

570TB00501a TB 16-Jan-96 5 U pglL 
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APPENDIXE 
Detections 01 Methylene Chloride in Zone E Blank Samples 

RFI Report Addendum, AOC 583, Zone E, Charleston Naval Complex 

Sample Date Frequency of Range of 

SamplelD Type Collected Concentration Qualifier Units Detection Detection 

570T8oo501 b T8 23-Jan·96 5 U pg/L 

5631800501 TB 29·Jan·96 5 U pglL 

563TB00901 TB 30-Jan·96 3 J pglL 

102T8oo401 TB 31·Jan·96 5 U pg/L 

025TB00401 TB 01·Feb·96 3 J pglL 

025TB00601 TB 02·Feb·96 5 U pg/L 

025T801001 TB 05·Feb·96 5 U pglL 

1 02T8001 01 TB 06·Feb·96 5 U pglL 

025T801301 TB 08·Feb·96 5 U pg/L 

102T801301 TB 28·Feb·96 5 U pglL 

605lW00101 TB 19·Mar·96 5 U pglL 

598lW00101 TB 20·Mar·96 5 U pg/L 

596lW00101 TB 21·Mar·96 5 U pglL 

596lW00301 TB 22·Mar·96 5 U pg/L 

GDETW00601 TB 25·Mar·96 33 = pg/L 

583lW00301 TB 26·Mar·96 40 = pglL 

1 00lW001 01 TB 27·Mar·96 8 = pglL 

563lW00101 TB 2B-Mar·96 9 = pglL 

GDETW01101 18 01·Apr·96 5 U pglL 

172lW02D01 TB 02·Apr·96 5 U pglL 

GDETW01201 TB 03·Apr·96 J pg/L 

574lW00101 TB 04·Apr·96 5 U pg/L 

GDElW09D01 TB 05·Apr·96 2 J pglL 

GDElW05D01 TB 0B-Apr·96 5 U pglL 

551lW00101 18 09·Apr·96 5 U pglL 

GDETW04D01 18 10·Apr·96 2 J pglL 

580lW00201 TB 11·Apr·96 1 J pglL 

054lW00101 TB 12·Apr·96 3 J pglL 

GDElW25D01 TB 15·Apr·96 5 U pglL 
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APPENDIXE 
Detections of Methylene Chloride in Zone E Blank Samples 
RFI Report Addendum, AOC 583, Zone E, Charleston Naval Complex 

Sample Date Frequency of Range of SamplelD Type Collected Concentration Qualifier Units Detection Detection 
GDETW01901 TB 16-Apr-96 5 U pg/L 

065lW00501 TB 17-Apr-96 5 U pg/L 

063lWool01 TB 19-Apr-96 2 J pg/L 

526lW01DOl TB 22-Apr-96 4 J pg/L 
GDETW02001 TB 23-Apr-96 17 J pg/L 

GDETW20DOI TB 24-Apr-96 5 U pg/L 

549lW00201 TB 25-Apr-96 18 J pg/L 

070lW00201 TB 26-Apr-96 3 J pg/L 

538lW01DOl TB 29-Apr-96 26 = pg/L 

530lW02DOl TB 01-May-96 24 = pg/L 

GDETW18DOI TB 02-May-96 22 = pg/L 

559lWool0l TB 03-May-96 3 J pg/L 
j'.". 

570lW02DOl TB 06-May-96 5 U pg/L 

569lW00201 TB 07-May-96 30 = pg/L 

559lW02DOl TB 08-May-96 5 J pg/L 

559lW03DOl TB 09-May-96 5 = pg/L 

GDElW15DOl TB 10-May-96 45 = pg/L 

578TB00602 TB 16-May-96 5 U pg/L 

102TB04201 TB 20-May-96 6 = pg/L 

084TB00802 TB 24-May-96 5 U pg/L 

559TB02301 TB 28-May-96 3 J pg/L 

559TB02902 TB 29-May-96 5 U pg/L 

583TB00802 TB 30-May-96 J pg/L 

605TB01502 TB 31-May-96 5 U pg/L 

102T803702 TB 03-Jun-96 9 U pg/L 

561TB00602 TB 04-Jun-96 4 J pg/L 

053TB00402 TB 05-Jun-96 4 J pg/L 

053TB00401 TB 06-Jun-96 5 U pg/L 

GDETW00102 TB 01-Jul-96 5 U pg/L 
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APPENDIXE 
Detections of Methylene Chloride in Zone E Blank Samples 

RFI Report Addendum, AOC 583, Zone E, Charleston Naval Complex 

Sample Date Frequency of Range of 

Sample 10 Type Collected Concentration aualifier Units Detection Detection 

GDETW00202 TB 02-Jul-96 1 J pglL 

GDETW00302 TB 08-Jul-96 1 J pg/L 

GDETWOO402 TB 09-Ju~96 1 J pglL 

GDETW00502 TB lQ-Jul-96 4 J pglL 

583TW00202 TB 16-Jul-96 9 = pglL 

018TB0010l TB 17-Jul-96 5 U pglL 

583TWOO302 TB 17-Jul-96 5 U pglL 

018TBOOllB TB 18-Jul-96 5 U pg/L 

018TB00301b TB 18-Jul-96 5 U pglL 

GDETW00702 TB 18-Ju~96 4 J pg/L 

018TBOll0l TB 19-Jul-96 5 U pglL 

172TW02D02 TB 19-Jul-96 3 J pglL 

018TB01401 TB 22-Jul-96 2 J pg/L 

GDETW01002 TB 22-Jul-96 2 J pglL 

018TB00701 TB 23-Jul-96 2 J pglL 

GDETW01302 TB 23-Jul-96 5 U pglL 

018TB00801 TB 24-Jul-96 1 J pglL 

GDETW12D02 TB 24-Jul-96 5 U pglL 

018TG00401 TB 25-Jul-96 11 = pg/L 

569TWOO202 TB 25-Jul-96 1 J pglL 

018TG0100l TB 26-Jul-96 1 J pglL 

559TW02D02 TB 26-Jul-96 1 J pg/L 

018TG00201 TB 29-Jul-96 27 = pglL 

559TW03D02 TB 29-Jul-96 19 = pglL 

018TOO010l TB 30-Jul-96 2 J pglL 

GDETW16D02 TB 3Q-Jul-96 2 J pglL 

018TD0010l TB 31-Jul-96 5 U pglL 

GDETW19D02 TB 31-Ju~96 5 U pglL 

018TB00601 TB 01-Aug-96 1 J pglL 
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APPENDIX E 
Detections of Methylene Chloride in Zone E Blank Samples 
RFI Report Addendum, AOC 583, Zone E, Charleston Naval Complex 

Sample Date Frequency of Range of SamplelD Type Collected Concentration Qualifier Units Detection Detection 
549lWOO102 TB 01-Aug-96 10 = pg/L 

GDElW02202 TB 02-Aug-96 2 J pg/L 

542lW00302 TB 05-Aug-96 5 J pg/L 

GDElW02502 TB 06-Aug-96 14 = pg/L 

GDElW25D02 TB 07-Aug-96 14 = pg/L 

054lWOO202 TB 08-Aug-96 7 = pg!l 

530lW02D02 TB 09-Aug-96 14 = pg/L 

018TD00601 TB 13-Aug-96 8 = pg/L 

065lW00202 TB 13-Aug-96 4 J pg/l 

065lWOO102 TB 14-Aug-96 8 = pg/L 

065lWOO402 TB 15-Aug-96 5 = pg/L 

018TDOO701 a TB 20-Aug-96 7 = pg/L 
'"<>o:t, 620TB00401 TB 10-Sep-96 5 U pg/l 

GDET002601 TB 10-Sep-96 5 U pg/L 

GDETOO2801 TB II-Sep-96 5 U pg/L 

570TOOO401 TB 12-Sep-96 5 U pg/L 

GDET026DOI TB 13-Sep-96 8 = pg/L 

590TB00601 TB 16-Sep-96 9 = pg/L 

620TBOO501 TB 16-Sep-96 5 U pg/L 

FDSTBOO101 TB 20-Sep-96 5 U pg/L 

FDSTC05801 TB 24-Sep-96 16 = pg/L 

FDSTC06701 TB 25-Sep-96 13 = pg/L 

018lW0061A TB 26-Sep-96 12 = pg/L 

528TOO0101 TB 26-Sep-96 5 U pglkg 

018lW00401 TB 27-Sep-96 5 U pg/L 

018lWOO101 TB 30-Sep-96 4 J pg/L 

018TD00701b TB 01-0cl-96 5 U pg/kg 

018lWOO601 TB 01-Oct-96 1 J pg/L 

FDSTC08401 TB 02-0cl-96 5 U pg/kg 
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APPENDIXE 
Detections 01 Methylene Chklride in Zone E Blank Samples 

RFI Report Addendum, AOC 583, Zone E, Charleston Naval Complex 

Sample Date Frequency of Range of 

Sample 10 Type Collected Concentration Qualifier Units Detection Detection 

FDSTC09401 TB 04-0cl-96 5 U pg/L 

FDSTH02301 TB 17-0cl-96 5 U pg/kg 

FDSTB02601 TB 21-0cl-96 6 U pg/kg 

FDSTSH2401 TB 21-0cl-96 5 U pg/L 

GDElWOO203 TB 28-0cl-96 5 U pg/L 

GDElW01D03 TB 29-0cl-96 5 U pg/L 

GDElW02601 TB 29-OcI-96 6 = pg/L 

065lWOO701 TB 30-0cl-96 8 = pg/L 

GDElW04D03 TB 30-0cl-96 7 = pg/L 

GDElWOO603 TB 31-0cl-96 5 = pg/L 

GDElW30D01 TB 31-OcI-96 8 = pg/L 

570lWOO401 TB 01-Nov-96 32 = pg/L 

GDElWOO303 TB 01-Nov-96 7 = pg/L 

620lWOO201 TB 04-Nov-96 5 U pg/L 

GDElW07D03 TB 04-Nov-96 5 U pg/L 

GDElWOO803 TB 05-Nov-96 5 U pg/L 

GDElW01003 TB 06-Nov-96 5 U pg/L 

GDElW01103 TB 07-Nov-96 5 U pg/L 

620lWOO101 TB 08-Nov-96 5 U pg/L 

GDElW01303 TB 12-Nov-96 2 J pg/L 

GDElW01503 TB 13-Nov-96 2 J pg/L 

GDElW15D03 TB 14-Nov-96 2 J pg/L 

GDElW18D03 TB 15-Nov-96 5 U pg/L 

GDElW01703 TB 18-Nov-96 5 U pg/L 

GDElW19D03 TB 19-Nov-96 5 U pg/L 

GDElW21D03 TB 2o-Nov-96 5 U pg/L 

569lWOO203 TB 21-Nov-96 5 U pg/L 

GDElW23D03 TB 22-Nov-96 5 U pg/L 

559lW03D03 TB 25-Nov-96 5 U pg/L 

.',-
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APPENDIXE 
Detections of Methylene Chloride in Zone E Blank Samples 
RFI Report Addendum, AOC 583, Zone E, Charleston Naval Complex 

Sample Date Frequency of Range of Sample 10 Type Collected Concentration Qualifier Units Detection Detection 
551lWOO103 TB 26-Nov-96 5 U pglL 

GDElW02403 TB 02-0ec-96 23 = pglL 
GOElWOO503 TB 03-0ec-96 18 = pglL 
550lWOO103 TB 04-0ec-96 5 U pglL 
FOSTOl1401 TB 05-0ec-96 5 U pglL 
559lW02003 TB 06-0ec-96 5 U pglL 
065lWOO403 TB 09-0ec-96 5 U pgIL 
530lW01003 TB 10-0ec-96 5 U pgIL 
FOSTC06201 TB 10-0ec-96 5 U pglL 
065lWOO103 TB 11-0ec-96 5 U pglL 
065lWOO603 TB 12-0ec-96 5 U pglL 
539lWOO103 TB 13-0ec-96 5 U pglL 

= indicates that the compound was detected, the reported concentration is the measured concentration. 
U indicates that the compound was not detected, the reported concentration is the detection limit. 
J indicates that the compound was detected, the reported concentration is an estimated concentration. 
EB Equipment blank 
FB Field blank 

LB Laboratory blank 
TB Trip blank 
pglkg Microgram per kilogram 
pgIL Microgram per mer 
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